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Abstract 

The systematics of Rhabdophis subminiatus (Schlegel, 1837) at subspecies level has long proved to be 
controversial. We analyse the variation of selected morphological characters in 179 specimens from 
populations covering the whole range of R. subminiatus sensu lato. Based on this review, we 
recognize four morphological groups, of which two do not agree with the current definitions and 
distributions of the currently recognized subspecies R. s. subminiatus. The “northernmost group” 
agrees with the definition of Natrix helleri Schmidt, 1925. In contrast, the “southernmost group” 
agrees with the syntypes of Tropidonotus subminiatus and we here restrict this species to the Sunda 
Region. We also discuss a previous designation of the lectotype of T. subminiatus, which we consider 
invalid, and we here make it valid in the sense of the Code. Furthermore, our analysis allows us to 
define a third group that is widespread in the Indochinese Region and Malayan Peninsula. For this 
geographically “central group”, the name Natrix subminiata siamensis Mell, 1931, is available. We 
therefore resurrect this taxon from its synonymy with R. subminiatus and we designate a lectotype in 
agreement with requirements of the Code. Lastly, we recognize a fourth group at species level, 
endemic to Hainan Island, China, that we describe as a new species. This division into four 
morphological groups at species level is coherent with phylogenetic analyses recently published in the 
literature. We also discuss and modify the taxonomic status of Natrix subminiata hongkongensis Mell, 
1931 and Natrix (Rhabdophis) laobaoensis Bourret, 1934, now regarded as synonyms of R. 
subminiatus and R. siamensis, respectively. 
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Introduction 

The natricid species Rhabdophis subminiatus 
(Schlegel, 1837), as conceived in the literature, 
is widely distributed in tropical and subtropical 
Asia, from Northeast India to southern China, 
and across the Indochinese Peninsula, 
southwards into Thailand and West Malaysia 
and on to Java Island in Indonesia (Dunn 1927, 
Smith 1943, Das 2010, Wallach et al. 2014). It is 
not rare in many areas and is popularly known as 
the “Red-necked keelback”. Schlegel (1837: 
313) described this species, as Tropidonotus 
subminiatus, based on four primary syntypes 
deposited in the Nationaal Natuurhistorisch 
Museum (Naturalis), Leiden, the Netherlands, 
all originating from the island of Java, and one 
secondary syntype with an erroneous locality 
“Guinea”—see the species account. Fitzinger 
(1843: 27) placed this species in the new genus 
Rhabdophis. Subsequently, it was referred to the 
genera: Amphiesma Duméril, Bibron & Duméril, 
by Duméril et al. (1854), Tropidonotus F. Boie, 
e.g. by Giinther (1858) and Boulenger (1893a), 
and Natrix Laurenti by Barbour (1912), Mell 
(1931), Pope (1935), Smith (1943) and others. 
However, Wall (1923) and Bourret (1936) 
referred this species to Rhabdophis, a genus of 
which Malnate (1960) eventually confirmed the 
validity. After him, most subsequent authors 
used the combination Rhabdophis subminiatus. 

Barbour (1912; as Natrix subminiata) was 
the first author to discuss the potential 
taxonomic division of R. subminiatus when he 
suggested the existence of geographic races, i.e. 
subspecies, within this species. He summarized 
the variation in the number of ventral plates 
from various populations based on examining a 
large number of specimens and data from the 
literature. Barbour (1912) showed that these 
differences defined four groups: (1) populations 
from Java; (2) populations from “Tenasserim, 
Siam, Lao Mountains and Cambodia”, based on 
the values given by Boulenger (1893a); (3) 
population from Hong Kong, also based on 
Boulenger (1893a); and (4) populations from 
India and central Myanmar. Barbour (1912) also 
mentioned a specimen from Sulawesi, described 
as Tropidonotus manadensis Giinther, 1873 but 
did not consider it distinct from “Natrix 
subminiata”’. Nevertheless, Barbour (1912) did 
not define any subspecies. 

Schmidt (1925) described Natrix helleri 
(Type locality: “Tengyueh, 5500 feet altitude, 
Province of Yunnan, China”; now Tengchong, 
25°01'N, 98°30'E, Province of Yunnan, People’s 


Republic of China). Mell (1931) considered this 
taxon a subspecies of Natrix subminiata and it 
was regarded as such, in the genera Natrix or 
Rhabdophis, by all subsequent authors, e.g. Pope 
(1935), Bourret (1936), Rendahl (1937), Smith 
(1943), Taylor & Elbel (1958), Taylor (1965) 
and Das (2010). Mell (1931: 203) also briefly 
described Natrix subminiata hongkongensis 
(type locality: “Hong Kong”) and Natrix 
subminiata siamensis (type localities: “Siam”, 
now Thailand and “Hainan”; now Hainan Island, 
China), based on their number of ventral scales. 
Pope (1935) considered both taxa to be 
synonyms of Natrix subminiata subminiata. 

The definition and ranges of the subspecies 
of R. subminiatus subsequently proved to be 
quite controversial. Following Pope (1935) and 
Smith (1943), as Natrix subminiata in both 
cases, or Bourret (1936) in the genus 
Rhabdophis, R. subminiatus was constantly 
divided in the literature into two subspecies, R. 
s. subminiatus and R. s._ helleri. This 
arrangement is still widely used in the literature 
(see, e.g. Das 2010). However, the range of the 
subspecies has been controversial, as discussed 
below. Most recent authors followed Smith 
(1943) who placed all populations into the 
subspecies R. s. subminiatus except the 
northernmost ones, north of latitude 22°N, 
which were referred to R. s. helleri. 

In discussing the systematics of Natrix 
subminiata, Pope (1935) rightly stated that “This 
question cannot be settled until a careful study 
of good series from Indo-China, Siam and 
Burma can be made.” In order to solve the status 
of the subspecies of R. subminiatus and their 
respective ranges, we examined morphological 
variation in specimens originating from 
populations covering the whole range of the 
species. We also examined syntypes of Natrix 
subminiata siamensis. We also discuss in detail 
below the validity of the taxa hongkongensis and 
siamensis under the accounts of Rhabdophis 
subminiatus and R. siamensis, respectively. Our 
data clearly suggest a more complex taxonomy 
than previously accepted. We propose here a 
new taxonomic scheme in which we distinguish 
four geographically separated populations here 
defined at species level. 


Material and methods 

Our revision is based on external morphological 
characters regarded as taxonomically significant 
in the genus Rhabdophis as defined by Malnate 
(1960) and for other Asian members of the 
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family Natricidae by David et al. (2015a—b). We 
also investigated the dentition of representative 
specimens of the various populations. A total of 
179 specimens of the complex of R. subminiatus 
were examined. These specimens are listed in 
the Appendix. Furthermore, we compared our 
morphological results with the molecular 
phylogenies published by Takeuchi et al. (2018) 
and Liu et al. (2021); we discuss the 
comparisons below; see the Discussion. 


Morphological characters: Maxillary teeth 
were counted by removing the exterior gingiva 
of the right jaw in situ in adult preserved 
specimens only; tooth sockets were included in 
the counts in cases of tooth loss. Measurements, 
except snout—vent and tail lengths, were taken 
with a slide-calliper to the nearest 0.1 mm; 
snout—vent and tail lengths were measured to the 
nearest millimeter. The number of ventral plates 
is counted according to Dowling (1951). The 
numbers of dorsal scale rows are given at one 
head length behind head, at midbody (i.e. at the 
level of half of the snout—vent length), and at 
one head length before vent respectively. The 
terminal pointed scute is not included in the 
number of subcaudals. Values for symmetric 
head characters are given in left/right order. A 
total of 72 morphometric and morphological 
characters bearing on the scalation and patterns 
of the dorsum, venter and especially of the head, 
were recorded for each specimen. 

Abbreviations (Measurements and ratios): 
HL, head length (from the tip of the snout to the 
angle of the jaws); SVL, snout—vent length 
(from the tip of the snout to the vent); TaL, tail 
length; TL, total length; TaL/TL, ratio tail 
length/total length. (Meristic characters): DSR, 
formula of dorsal scale rows reduction; IL, 
infralabials (number of infralabial scales); SC, 
subcaudals (number of subcaudal scales); SL, 
supralabials (number of supralabial scales); 
VEN, ventrals (number of ventral plates). 

Univariate analyses: The analyses of 
morphological data were based on comparisons 
of statistical values (mean value and standard 
deviation). A test of Mann-Whitney or “U test” 
(see Siegel 1956) was applied as necessary. 
Abbreviations: 7, number of specimens; x, mean 
value; sd, standard deviation; P, probability of 
occurrence of a value as extreme as or more 
extreme than the observed value; U, the statistics 
in the Mann-Whitney test. 

Museum abbreviations: NHMUK, Natural 
History Museum, London, UK; FMNH, Field 


Museum of Natural History, Chicago, USA; HT, 
Departmental Museum of Zoology, Mizoram 
University, Laboratory of Hmar Tlawmte 
Lalremsanga, Aizawl, India; MNHN-RA, 
Muséum National d’Histoire Naturelle, Paris, 
France; NMW, Naturhistorisches Museum 
Wien, Vienna, Austria; RMNH, Nationaal 
Natuurhistorisch Museum (Naturalis), Leiden, 
the Netherlands; ZFEMK, Zoologisches 
Forschungsinstitut und Museum Alexander 
Koenig, Bonn, Germany; ZMB, Zoologisches 
Museum fiir Naturkunde der Humboldt- 
Universitat zu Berlin, Berlin, Germany. 


Results 

All examined specimens share the following 
characters, typical of the genus Rhabdophis as 
defined by Malnate (1960) and Malnate & 
Underwood (1988), namely: (1) maxillary teeth 
19-24 + 2-3 separated posterior maxillary teeth 
abruptly and strongly enlarged, (2) 19 dorsal 
scale rows at midbody, (3) eye large with round 
pupil, (4) cloacal plate divided, (5) head distinct 
from the neck, (6) nostrils lateral, (7) 
arrangement of head scales complete, and (8) 
internasals broadly truncated anteriorly. 

The analysis of morphological characters of 
examined specimens showed that not all proved 
to be useful in our analyses. For example, the 
number of maxillary teeth is relatively constant 
among all specimens and we will not further 
consider this character. Other characters, such as 
the relative length of the tail, and the number of 
subcaudals according to sex showed too much 
overlap among populations to be taxonomically 
significant. Eventually, we identified only seven 
unrelated characters belonging to morphology, 
scalation, and dorsal, ventral and head colour 
patterns that allowed us to define four informal 
groups of specimens. Based on these seven 
characters, we define four morphological groups 
as presented in Table 1. The seven characters (A 
to G below) considered diagnostic are as follows 
(Figs. 1-8): 


(A). Presence of a nuchal groove: 

(Al). Specimens with no nuchal groove 
(exceptionally a shallow groove barely 
visible): group 1 

(A2). Specimens with a moderate to strong 
nuchal groove: group 2 + group 3 + group 4 


(B). Enlarged, paired nuchal scales: 


(B1). Specimens with no enlarged (exceptionally 
slightly enlarged) nuchal scales: group 1. 
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(B2). Specimens with 2-8 enlarged, paired and 
aligned nuchal scales: group 2 + group 3 + 


group 4 


(C). Number of ventral plates: 
(C1). Specimens with no more than 158 VEN 


(Cl.a). Specimens with 132-145 VEN: 
group 1 

(Cl.b). Specimens with 137-158 VEN: 
group 2 + group 4 


(C2). Specimens with 157-178 VEN: group 3 


(D). Position of the dorsal reduction from 19 
to 17 DSR, expressed in the number of 
ventral plates: 
(D1). Position of the reduction below the 76" 
VEN: group 1 
(D2). Position of the reduction at least on the 
75" VEN: 
(D2.a). Position of the reduction at most on 
the 84" VEN: group 2 
(D2.b). Position of the reduction at least on 
the 82" VEN: group 3 
This character could unfortunately not be 
recorded in specimens of group 4. 


(E). Pattern of the lateral side of the head: 
(E1). Subocular streak not conspicuous: 
(El.a). Subocular streak completely absent: 


group 4 
(El.b). Subocular streak —_ usually 
reduced, incomplete or faint, often 


absent: group 3 
(E2). Subocular streak conspicuous: 

(E2.a). Streak shaped as a narrow vertical 
bar or a_ curved streak directed 
downwards and forwards: group 1 

(E2.b). Streak shaped as broad, solid (rarely 
faint) triangular fin directed backwards: 
group 2 


(F). Presence of a pale dorsolateral stripe: 

(Fl). Usually present on 5"-6" DSR, either 
complete or reduced to a series of 
longitudinally aligned rectangular blotches: 
group 1 

(F2). No pale dorsolateral stripe or aligned 
rectangular blotches: group 2 + group 3 + 
group 4 


(G). Pattern of the venter: 
(G1). Venter with a uniform pale background 
colour: 
(Gl.a). With a dark dot on the tips of each 
ventral plate (Fig. 1B) (rarely only on 
the anterior part of the venter): group 1 


(G1.b). With no dark dot on the tips of 
ventrals (or only on the anterior part of 
the venter): group 2 + group 4 
(G2). Venter heavily powdered with numerous 
dark dots: group 3 


We consider these four groups, fully 
diagnosable based on their morphological 
characters, to be taxa distinct at species level. 
Phylogenies published by Liu et al. (2021) 
confirm the distinctiveness—see the Discussion. 
Based on their name-bearing types, we identify 
these taxa as follows: 

Group 1: Rhabdophis subminiatus (Schlegel, 

1837) sensu stricto. 

Group 2: Rhabdophis siamensis (Mell, 1931) 
comb. nov. 

Group 3: Rhabdophis helleri (Schmidt, 1925) 
comb. nov. 

Group 4: Rhabdophis sp., a new species 
endemic to Hainan Island described below. 


Table 1. Combination of characters defining the four 
morphological groups recognized in the Rhabdophis 
subminiatus species complex; ? = not investigated. 





Species group & combination of characters 





(1). R. subminiatus 
Al, Bl, Cl.a, D1, E2.a, Fl, Gl.a 


(2). R. siamensis 
A2, B2, Cl.b, D2.a, E2.b, F2, G1.b 


(3). R. helleri 
A2, B2, C2, D2.b, El.b, F2, G2 


(4). Rhabdophis sp. nov. 
A2, B2, Cl.b, D?, El.a, F2, G1.b 





The four species recognized above can be 
distinguished by a combination of several 
characters, as noted in Table | above. However, 
one or two of them are usually enough to 
separate unambiguously the species if the 
specimen can be examined in its totality, 
including its venter. 

According to our material, we do not here 
consider the presence of the red area on the 
upper surface of the neck and anterior part of the 
body to be a diagnostic character. Whereas the 
bright vermilion-red colour of the skin between 
dorsal scales, and the edges of scales 
themselves, is always present and conspicuous 
in specimens of groups 1 and 2, although it is 
sometimes subdued in larger specimens of group 
2 or in long-preserved specimens, this red colour 
is also present in specimens of groups 3 and 4. 
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We agree on the fact that this red colour on the 
neck is sometimes relatively subdued in groups 
3 and 4, but it is often largely present on a length 
of the body greater than in groups 1 and 2, as 
can be seen in the references cited below in the 
account of R. helleri. We cannot recognize the 
presence of the red colour on the neck to be a 
diagnostic character. It should be noted that this 
red hue turns to pale yellow or cream in long- 
preserved specimens and can be difficult to 
distinguish from other pale dorsal markings. 


Systematics 

We treat below these four species in the order 
corresponding to the number of their group. We 
present their distribution ranges on Figure 9. The 
localities on the maps are based both on 
specimens examined by us and on literature 
records for which the _ identification is 
unambiguous, namely only when a record is 
accompanied by scalation data or a photograph 
allowing us to identify the specimen. 


Rhabdophis subminiatus (Schlegel, 1837) 
(Figs. 1, 2, 9; Table 3) 


Tropidonotus subminiatus Schlegel, 1826a: 236, 
1826b: 291 [nomen nudum, no description] 
Tropidonotus subminiatus Schlegel, 1837: 313 
Tropidonotus manadensis Ginther, 1873: 170 
Pseudoxenodon intermedius Lonnberg, 1899: 109 
Natrix subminiata hongkongensis Mell, 1931: 203 


Taxonomic history. Schlegel (1837) described 
this species based on four primary syntypes, all 
from “a Java dans les champs de sawa inondés” 
(flooded paddy fields in Java, Indonesia). These 
four syntypes are all currently extant (examined 
by us) in the collections of the Nationaal 
Natuurhistorisch Museum (Naturalis), in Leiden, 
the Netherlands, as follows: (1) adult female, 
RMNH 1061 (2) adult female, RMNH 1063; (3) 
adult male RMNH 1066; and (4) adult male 
RMNH 1067; all deposited by C.G.C. Reinwardt 
(between 1816-1821). However, it has been 
overlooked in the literature that Schlegel also 
based his original description on a specimen 
depicted by Seba (1735: 20; Pl. 19: figures 3 and 
4; as “Serpens, elegantissima, ex Guinea” | 
“Serpent trés-beau, de Guinée”). Schlegel 
clearly mentioned this specimen in_ his 
description, and considered it a juvenile of the 
species, but he did not discuss the erroneous 
locality given by Seba. Anyway, the specimen, 
currently untraced, depicted on Seba’s plate 
becomes a secondary syntype of Tropidonotus 


subminiatus. Unfortunately, Seba’s plate does 
not allow us to refer that specimen to any of the 
four species treated here. 

The potential heterogeneous nature of the 
name-bearing type series of this species requires 
the designation of a lectotype. Inger in Wallach 
et al. (2014: 624) designated specimen RMNH 
1067 as the lectotype of this species. 
Unfortunately, this designation partly 
contravenes the requirements of Art. 74.7 of the 
Code (ICZN, 1999). Although Art. 74.7.1 is 
fulfilled, requirements of Art. 74.7.2 are limited 
to the collection number and total length of the 
specimen, and Art. 74.7.3, which requires an 
express statement of the taxonomic purpose of 
the designation, is neglected. Therefore, we 
consider the designation of this lectotype to not 
be valid. 

In agreement with the Code, Art. 74.7, we 
here confirm the designation of the same 
specimen as the lectotype of Tropidonotus 
subminiatus with full compliance with Art. 74.7 
of the Code, as follows: (1) in agreement with 
Art. 74.7.1, specimen RMNH 1067 is here 
designated as the lectotype of Tropidonotus 
subminiatus Schlegel, 1837; (2) in agreement 
with Art. 74.7.2, the lectotype, an adult male, is 
described in detail below; (3) in agreement with 
Art. 74.7.3, we designate this lectotype of T. 
subminiatus in order to eliminate any potential 
subsequent nomenclatural problem due to the 
heterogeneous original type series comprising 
four primary (same locality) and one secondary 
(erroneous locality) syntypes. This fixation 
precludes any ambiguity should the specimen 
depicted by Seba (1735) be rediscovered. In 
selecting specimen RMNH_ 1067, Inger in 
Wallach et al. (2014: 624) and our present 
confirmation of this selection unambiguously 
attach the taxon Tropidonotus subminiatus to the 
Javanese population. 

The status of Tropidonotus manadensis 
Giinther, 1873, described from Manado, 
northern Celebes (now North Sulawesi) remains 
controversial. We examined its holotype 
(NHMUK 1946.1.13.23, adult male, deposited 
by Dr. A.B. Meyer) and, by all our defined 
characters, it is a genuine Rhabdophis 
subminiatus. We have no doubt in including T. 
manadensis in the synonymy of R. subminiatus. 
De Rooij (1917) did not mention T. manadensis 
but she included 7. subminiatus in the fauna of 
Celebes with the same locality than the holotype 
of this former taxon. De Lang & Vogel (2005: 
255) included R. subminiatus in their list of 
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doubtful species in Sulawesi. However, Doria et 
al. (2013) listed a specimen of R. s. subminiatus, 
not seen by us, also from “Celebes”. Obviously, 
the status of R. subminiatus in Sulawesi needs to 
be investigated. 

Unfortunately, the holotype of 
Pseudoxenodon intermedius Lonnberg, 1899 is 
currently not traced. However, based on the 
original description, the type locality 
(“Buitenzorg, Java”, now Bogor, West Java 
Province, Java, Indonesia) and the synonymies 
given by De Rooij (1917: 89) and Wallach et al. 
(2014: 624), we agree with the synonymy of this 
taxon with R. subminiatus. 

Lastly, we here refer Natrix subminiata 
hongkongensis to the synonymy of R. 
subminiatus sensu stricto. Mell (1931: 203) 
described N. s. hongkongensis (type locality: 
“Hong Kong”) without mentioning its name- 
bearing types. Pope (1935: 132) considered this 
taxon to be a synonym of N. s. subminiata 
because this latter author pointed out the fact 
that Mell’s taxon, N. s. hongkongensis was only 
based on specimens collected by J.C. Boring and 
cited by Boulenger (1893a: 256), and that these 
specimens [ie. (1) adult male, NHMUK 
1856.11.17.62; (2) adult female, NHMUK 
1856.11.17.63; and (3) a juvenile (not located by 
us)], alleged to originate from Hong Kong, in 
fact most likely came from Java. Scalation data 
provided by Mell (1931) confirm _ this 
interpretation. Nevertheless, Rendahl (1937) 
recognized N. s. hongkongensis as a valid taxon. 

As stated above, the former subspecies R. s. 
helleri deserves a full species status. Therefore, 
R. subminiatus is now monotypic. 

Iconography in the literature. Rhabdophis 
subminiatus, as defined here, has been poorly 
depicted in the literature. Pictures and drawings 
showing this species are available (non- 
exhaustive list; in chronological order) in Jan & 
Sordelli (1868: Pl. I: figure 3), Bourret (1936: 
97: figure 39; after Jan & Sordelli 1868; 
specimen from Java correctly referred to as 
Rhabdophis subminiatus), Tweedie (1954: 69: 
figure 16b; although R. subminiatus does not 
occur in West Malaysia, the drawing indeed 
depicts a specimen with its typical comma-like 
subocular streak), van Hoesel (1959: 127: figure 
33. & 34), Maradjo (1976: 20-21; as 
“Chrysopelea paradisi”), Campden-Main (1970: 
52; drawing based on Tweedie “1953”, most 
likely an Indonesian specimen), Tweedie (1983: 
90: figure b), Suhono (1986: unnumbered 
figure), Kurniati (2003: 119: figure 91), Iskandar 


& Erdelen (2006: 082: Pl. 76), Marlon (2014: 
171-172), Rusli (2016: 1, 99-100), de Lang 
(2017: 207-210: figure 153-156), and Kamsi et 
al. (2017: 232). 


Lectotype (designated here). Adult male, 
RMNH.RENA 1067, collected from “a Java 
dans les champs de sawa inondés” (flooded 
paddy fields in Java, Indonesia), by H. Boie & 
H. Macklot, deposited by C.G.C. Reinwardt in 
between 1816 and 1821. 

Diagnosis. A medium-sized species of the 
genus Rhabdophis characterized by the 
combination of (1) 19 (rarely 17 or 21) — 19-17 
dorsal scale rows; (2) dorsal scales narrowly but 
strongly keeled, scales of 1 DSR smooth; (3) 
nuchal groove not visible (exceptionally a 
shallow groove barely visible); (4) no enlarged 
(exceptionally slightly enlarged) nuchal scales; 
(5) VEN: 132-145; SC: 59-78, paired, (6) 
dorsum in various shades of olive-brown, 
greyish-brown or pale brown, distinctly 
chequered and spotted with dark grey or black, 
diffuse blotches; (7) a pale, i.e., cream or pale 
yellowish-brown, dorsolateral stripe most 
usually present on 5'-6" dorsal scale rows, 
either complete or reduced to a series of 
longitudinally aligned pale rectangular blotches; 
(8) nape very dark grey or black in juvenile 
specimens, dark green or brown in adults; (9) 
upper surface and sides of the neck and anterior 
part of the body extensively tinged with bright 
vermilion-red or coral; (10) a dark brown or 
black subocular streak usually present 
(exceptionally totally absent); (11) subocular 
streak shaped as a narrow vertical bar or as 
narrow streak curved downwards or even 
forwards (Fig. 2A—F), resembling a comma on 
left side of the head), rarely a broad vertical bar 
or as a thick streak initially directed backwards 
then curved downwards; (12) venter always 
pale, i.e., cream or creamish-yellow, with a dark 
dot on the tips of each ventral, rarely only on the 
anterior part of the venter. The comparisons 
between Rhabdophis subminiatus and the three 
other species treated here are given in the 
respective accounts of these species. 


Description of lectotype. The main characters 
are as follows: SVL 402 mm, TaL 145 mm, TL 
547 mm; ratio Tal/TL 0.265. 

Body moderately stout, cylindrical; no 
nuchal groove visible; no distinctly enlarged and 
aligned scales behind the head; head distinct 
from the neck; snout elongate, obtuse as seen 
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Figure 1. Rhabdophis subminiatus lectotype (RMNH 1067): (A1) full body dorsal view, (A2) head lateral view, and 
(B) full body ventral view. 
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Figure 2. Lateral head colour pattern variation of adult Rhabdophis subminiatus from Java (A) NMW 22458:3, male; 
(B) ZMB 28363, male; (C) RMNH 1067 (lectotype), male; (D) RMNH 1066, (paralectotype), male; (E) ZMB 51785, 
female; (F) ZMB 51797, male; and (G) a live subadult (not collected), near Bogor, Java, Indonesia. 
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from above, oblique seen in profile, about 1.6 
times longer than diameter of eye; nostril lateral, 
small, crescent-shaped, piercing in the middle of 
the nasal; eye large, 1.9 times greater than the 
distance between its lower margin and the 
margin of the lip. 

DSR 21 — 19 — 17, strongly keeled, scales of 
the 1 DSR smooth. VEN 140 (+2 preventrals); 
SC 73; cloacal plate divided. 

Rostral barely visible from above; nasals 
pentagonal, elongate, much longer than high, 
vertically divided above and below the nostril; 
1/1 loreal, pentagonal, elongate; 1/1 large 
preoculars; 3/3 small postoculars; 8/8 SL, 1°/1" 
SL in contact with the nasal, 1°-2™/1°-2™ SL in 
contact with the loreal, 3"-5"/3" 5" touching 
orbit, 6" and 7” SL largest on both sides; 2/2 
anterior temporals, elongate, upper one smaller 
and shorter, followed by 3+3/3+3 posterior 
temporals; 10/10 IL, first pair in contact, 5" 
IL in contact with anterior chin shields; posterior 
chin shields longer than anterior ones. 

Coloration of lectotype. In preservative, the 
dorsal surface and sides are dark greyish-brow, 
with scales indistinctly edged with cream on the 
anterior third of the body; irregular, more or less 
diffuse cream blotches on the sides and back 
throughout the body, more visible on its anterior 
half; two dorsolateral series of irregular, 
alternate dark brown blotches, well-distinct on 
the anterior quarter of the body and producing a 
chequered pattern, progressively vanishing and 
becoming poorly distinct posterior to midbody; a 
series of dark lateral blotches also visible only 
on the anterior part of the body; a series of pale, 
cream longitudinally aligned rectangular 
blotches on 5"—-6" dorsal scale rows; occiput and 
nape very dark grey, ending in a triangular- 
shaped collar of which the apex is on the 
vertebral row and the sides touch 2"*-3" 
ventrals; a large area on the neck, behind the 
dark nape, mottled with reddish-brown, 
corresponding to the typical bright vermilion-red 
area in life. The tail is grey with irregular dark 
brown spots anteriorly, nearly uniform 
posteriorly. 

The upper head surface is dark greenish- 
grey, much darker than the body and nearly as 
dark as the nape; rostral, sides of the snout and 
12™ supralabials pale brownish-yellow, paler 
than the upper head surface; preocular, 3" to 5" 
supralabials and postoculars distinctly paler, i.e., 
pale yellowish-cream; 7" and 8" supralabials 
dark, coloured as the upper head surface; a short, 
vertically elongate, dark brown streak visible at 


left and right on the suture between the 2™ and 
3™ supralabials; suture between the loreal and 
preocular dark brown on _ both sides; a 
conspicuous, blackish-brown, subocular streak 
on the posterior margin of 4" SL and anterior 
part of 5™ SL, rather narrow, shaped as a 
comma, namely initially directed backwards 
then distinctly curved downwards. Infralabials, 
chin and throat uniform yellowish-cream. 

The venter is uniform yellowish-cream, with 
a dark dot on the tip of nearly each ventral plte 
of its anterior third; venter uniform backwards. 
Lower surface of tail uniform yellowish-cream 
with the tip of many subcaudals edged with dark 
greyish-brown. 


Description of species. Body rather robust, 
stouter in large females, cylindrical; no visible 
nuchal groove (exceptionally a shallow groove 
barely visible); head elongate, rather thick, 
distinct from the neck; snout elongate, slightly 
depressed, obtuse as seen from above, oblique 
seen in profile, 1.6—-1.8 times longer than 
diameter of eye; nostrils lateral and directed 
laterally, small, crescentic, piercing in the 
middle of the nasal; eye rather large, about 1.5— 
1.8 times greater than the distance between its 
lower margin and the margin of the lip, with a 
round pupil; tail long, rather thick at its base, 
cylindrical and tapering. 

The maximal total length in our sample is 
759 mm (SVL 585 mm; TaL 174 mm; specimen 
ZMB 51785, female). The longest known male 
in our sample is 563 mm long (SVL 410 mm, 
TaL 153 mm; ZMB 83095). This species 
reaches a moderate size. In our sample of 46 
specimens, only three have a total length of at 
least 600 mm. 

Ratio TaL/TL: 0.215—0.273, with a weak 
sexual dimorphism. 

24-27 maxillary teeth on each jaw, 
gradually enlarging, the last two abruptly and 
very strongly enlarged, without diastema. 

DSR: (17)19(21) — 19 -— 17 rows; scales 
strongly keeled with a narrow keel throughout 
the body; scales of 1“ DSR smooth. In our 
sample of 46 specimens, three have only 17 
scale rows around the neck whereas three others 
have 21 scale rows. 

Position of the dorsal scale rows reduction 
from 19 to 17 DSR: VEN 65-75 (x = 71.3, sd = 
2.7). 

Number of aligned, paired enlarged scales 
on the nape: 0 (2 in only one specimen with a 
shallow, barely visible nuchal groove). 
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VEN: 132-145 (plus 1 or, usually, 2 
preventrals); SC: 59-78, paired, without sexual 
dimorphism; cloacal plate divided. Ratio 
VEN/SC 1.81—2.39 (x = 2.00, sd = 0.15). 

Complement of upper head scales complete 
including 2 internasals, 2  prefrontals, 2 
supraoculars, 1 frontal, and 2 parietals. Rostral 
wider than high, barely visible from above; 
nasals pentagonal, elongate, vertically divided 
above and below the nostril; internasals 
subtriangular, in broad contact with each other, 
longer than wide, moderately narrowing 
anteriorly and abruptly truncated; 2 prefrontals, 
distinctly broader than long, 1.1—1.2 times 
longer than internasals; frontal large, shield-like, 
longer than wide and 1.9—2.2 times longer than 
prefrontals; 1  supraocular on each _ side, 
subtriangular, 2.0-2.2 times longer than wide, 
narrower than internasals, about half as wide as 
frontal; parietals large and broad, 1.4—1.5 times 
longer than the frontal or suture between 
parietals 1.0-1.2 times longer than frontal; 1/1 
loreal, pentagonal, barely longer than high, in 
broad contact with the nasal; 1/1 preocular in all 
examined specimens; 3/3 elongate postoculars in 
all examined specimens; usually 8/8 SL (7/7 in 1 
specimen, 7/8 SL in two specimens, 8/9 in four 
and 9/9 in one of the 46 examined specimens), 
the first five as long as high or longer than high, 
1“ and 2"! SL in contact with the nasal, 2" or 
2™3™ SL in contact with the loreal, usually 3"— 
5" SL touching the orbit (rarely 3-4", 4"—5" or 
4"_6" SL), 6" and 7" SL distinctly the largest; 2 
(very rarely only 1, in only 2 specimens) anterior 
temporals, much elongate, narrowing anteriorly, 
lower one largest, followed by 2 or 3 (rarely 1 or 
4) posterior temporals, the most common total 
formula being 2+2 or 2+3 temporals; 9 or 10 (11 
in only 2/92 occurrences) infralabials, first pair 
in contact with each other behind the mental 
scale, 1‘—4" or, most usually, 1%-5" IL in 
contact with anterior chin shields, 5h 6" and 7" 
IL largest; posterior chin shields narrower and 
longer than anterior ones. 

Coloration of species. In preservative, the 
dorsal surface is pale brownish-grey, olive- 
brown or greyish-brown (the same _ in 
preservative and life), often distinctly darker on 
the 6" or 7" to 9" upper dorsal scale rows and 
the vertebral row than on the lower sides; many 
dorsal scales are speckled with blackish-brown 
or black and, also, irregularly edged with cream 
on their lower and upper margins, producing an 
irregularly vermiculate pattern; often, a series of 
rectangular, blackish-brown or very dark grey 


blotches, 2 DSR wide, on scale rows bordering 
each side of the vertebral scale row; in many 
specimens, sides are ornate with one or two 
series of similar dark brown or dark grey, 
diffuse, rectangular blotches; most usually, a 
pale dorsolateral stripe, cream or pale yellowish- 
brown, extends on 5""_6" DSR from behind the 
neck up to the base of the tail, either complete or 
reduced to a series of longitudinally aligned, 
pale rectangular blotches; a dark brown or black 
chevron may be more or less visible just behind 
the head. Region of the nape uniform dark 
green, dark yellowish-ochre or brown above and 
on its sides downwards up to the ventrals; 
behind the nape, the upper part and sides of the 
body are yellowish-grey or yellowish-brown 
(conspicuously coloured in pale red, bright 
vermilion-red or coral in life) along a length 
equal to about 1.5 to 2.0 times the length of the 
head or 10 to 20 ventral scales before 
progressively vanishing; this pattern is due to the 
interstitial dorsal skin and edges of dorsal scales, 
or even a large part of the dorsal scales 
themselves, conspicuously tinged with red. The 
tail is as the dorsal surface in colour, with many 
scales finely edged with dark brown or black. 

The head is dark olive-green, olive-brown or 
dark greyish-brown (the same in life); rostral, 
sides of the snout and 1“ and 2" supralabials 
distinctly paler than the crown, i.e., creamish- 
green, pale yellowish-green or pale greenish- 
brown; preocular, 3™ to 5" or 6" supralabials 
and postoculars pale yellowish-cream or pale 
creamish-green; 7" and 8" supralabials dark, 
coloured as the upper head surface; 3-5" 
supralabials narrowly edged with black on their 
anterior edge; on the limit between the 4™ and 5" 
or 5" and 6" SL, a blackish-brown or black 
subocular streak is usually present, rarely totally 
absent (in about 10% of the specimens examined 
or depicted in the literature); in most specimens 
in which it is present, this streak is shaped either 
as a narrow vertical bar or as a narrow streak 
strongly curved downwards or even forwards 
(looking as a comma on the left side of the head, 
as an inverted comma at right), rarely shaped as 
a broad vertical bar or as a thick streak initially 
shortly directed backwards then distinctly 
curved downwards (this subocular streak is only 
exceptionally shaped as a triangle directed 
backwards); often, a short, black spot along the 
limit between the 6" and 7" SL. Infralabials, 
chin and throat are uniform cream or yellowish- 
cream. 

The venter is uniform cream or yellowish- 
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cream at the exception of a black dot on the tips 
of each or nearly each ventral, or, rarely only on 
ventrals of the anterior third of the body, 
uniform backwards. Under surface of tail dark 
uniform cream or yellowish-cream, outer edges 
of divided subcaudals narrowly edged with dark 
brown. 

Juvenile specimens are coloured as adult but 
their pattern is much more contrasted. Dark 
dorsal blotches are conspicuous and often deep 
black; the nape is deep black, bordered with a 
bright yellow area behind, followed by the 
bright red area on the upper surface of the neck 
and anterior part of the body. 

Sexual dimorphism. Beside the base of the 
tail distinctly bulging in adult males, a weak 
sexual dimorphism is expressed in the relative 
length of the tail: males 0.238-0.273 (x = 0.257, 
sd=0.011); females: 0.215—-0.257 (x = 0.240, 
sd =0.053). We could not find any sexual 
dimorphism in the number of ventrals and 
subcaudals or in the colour pattern. 

Distribution. (Fig. 9) Indonesia: Java: 
throughout the island. Sumatra: Aceh, North 
Sumatra, West Sumatra, Bengkulu, and South 
Sumatra; probably throughout the island (David 
& Vogel 1996). Nias Island. No_ specified 
locality. Sulawesi: North (?). 

As defined here, R. subminiatus is endemic 
to Indonesia but it is not present on all major 
islands. De Rooij (1917), followed by Stuebing 
(1991), Das (2006, 2010) and Marlon (2014), 
included Kalimantan, the Indonesian part of 
Borneo Island, in the range of this species. 
However, we could not locate any voucher 
specimen from this island and, according to I. 
Das (pers. comm. on July 2019), this species 
most likely does not occur on _ Borneo. 
Furthermore, neither Stuebing & Inger (1999) 
nor Stuebing ef al. (2014) included it in the 
snake fauna of this island. 

Sworder (1924) added Natrix subminiata to 
the snake fauna of Singapore based on a 
communication from M. Smith: “Dr. Malcolm 
Smith tells me that he obtained two specimens 
when he was in Singapore”. It is unclear whether 
these specimens were caught or purchased on a 
market by M. Smith. Nevertheless, Smith (1930) 
mentioned again WNatrix subminiata from 
Singapore, followed by Lim & Lim (1992, 2002) 
who merely cited this species in checklists but 
without any evidence to support its occurrence 
in Singapore. More recently, Teo & Rajathurai 
(1997) also recorded a specimen from 
Singapore. According to these authors, a single 


specimen of this species was recorded in 1994 
but these authors suggested that this animal 
escaped from the Singapore Zoological Gardens. 
According to K. K. P. Lim (pers. comm., July 
2019), there is no authenticated natural record of 
R. subminiatus from Singapore. Therefore, we 
do not include this species in the fauna of this 
country. Lastly, the record from Ternate Island, 
cited by Boulenger (1893a), is highly doubtful 
and, most likely, results from an error of 
locality. 


Rhabdophis siamensis (Mell, 1931) comb. nov. 
(Figs. 3, 4, 9; Table 3) 


Natrix subminiata siamensis Mell, 1931: 203 
Natrix (Rhabdophis) laobaoensis Bourret, 1934: 169 
(p. 5 of the separate) 


Taxonomic history. Mell (1931: 203) described 
Natrix subminiata siamensis based on an 
unspecified number of syntypes from “Siam” 
and “Hainan”, none of which was identified by a 
collection number in the original description. 
Nevertheless, the catalogue of the collections of 
the “Zoologisches Museum fiir Naturkunde der 
Humboldt-Universitaét zu Berlin” identifies two 
of them, ZMB 29237 from “Hainan”, now 
Hainan Island, China (adult female; deposited by 
Mr. Schoede), and ZMB 30222 from “Siam” i.e. 
Thailand (adult female; deposited by Mr. 
Budenbender). In agreement with Art. 74.7.1 of 
the Code (ICZN 1999), we here select specimen 
ZMB 30222, from “Siam”, as the lectotype of N. 
s. Siamensis. In agreement with Art. 74.7.2, we 
describe in detail this lectotype below. Lastly, in 
agreement with Art. 74.7.3, we select a lectotype 
in order to fix the status of the taxon siamensis 
as the correct name of the species widespread in 
Indochina, Thailand, southern Myanmar, and 
northern West Malaysia. The designation of the 
lectotype from “Siam” makes this specimen the 
unambiguous name-bearing type of the Asian 
mainland populations. The other syntype(s) of 
N. s. siamensis originated from Hainan Island, a 
province of the People’s Republic of China. We 
discuss below the status of the specimens from 
this island, which belong to a _ distinct 
undescribed taxon. 

Natrix (Rhabdophis) laobaoensis Bourret, 
1934 was described based on a single specimen, 
MNHN 0121, originating from “Lao Bao 
(Chaine Annamitique altitude 300 m)”, now Lao 
Bao, Truong Son Range, Quang Tri Province, 
Vietnam. Bourret compared his new taxon only 
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with Rhabdophis  speciosus Wall, 1925, 
currently a junior synonym of Rhabdophis 
himalayanus (Giinther, 1864). We examined the 
holotype and it agrees in all points with the 
diagnosis of Rhabdophis siamensis. 

Based on its scalation and pattern, Pope 
(1935: 132) considered N. s. siamensis to be a 
synonym of N. s. subminiata. This combination 
was nevertheless considered valid by Rendahl 
(1937). Subsequently, following Smith (1943), 
all subsequent authors accepted the synonymy of 
N. s. siamensis with N. s. subminiata or R. s. 
subminiatus. In contrast, Deuve (196la: 376, 
1961b: 14) recognized the ‘subvariety’ 
Rhabdophis subminiatus subminiatus siamensis. 
This odd combination was again used by Deuve 
(1970: 105: Pl. IX, 106 & 108). Other authors 
did not discuss the validity of the taxon 
siamensis that has constantly been considered a 
synonym since Smith (1943). 

We here resurrect this taxon, at full species 
status as Rhabdophis siamensis, from the 
synonymy of R. s. subminiatus sensu Pope 
(1935) and Smith (1943). As currently 
conceived, Rhabdophis siamensis comb. nov. is 
a monotypic species. 

Iconography in the literature. Rhabdophis 
siamensis, as defined here, has been widely 
depicted in the literature under the combination 
Rhabdophis subminiatus or R. subminiatus 
subminiatus. Indeed, most papers, books and 
field guides about snakes of South-east Asia, 
ie., out of China and India, depicting R. 
“subminiatus” show specimens of R. siamensis. 
Pictures and drawings showing this species are 
available in the following publications (non- 
exhaustive, subjective list, in chronological 
order): Bourret (1936: 90: figure 36; as 
Rhabdophis laobaoensis); Taylor (1965: 853: 
figure 60), Deuve (1970: 105: Pl. [X: figures 1— 
4), Saint Girons (1972: Pl. XX: figure 1), Lim & 
Lee (1989: 60), Cox (1991: 269: Pl. 79-80), 
Manthey & Grossmann (1997: 389: figure 297), 
Cox et al. (1998: 47), Bulian (1999: 64), Chan- 
ard et al. (1999: 186-188), Ziegler (2002: 258— 
260, figures 387-390), Shah & Tiwari (2004: 
188; although this reference deals with reptiles 
of Nepal, the depicted specimen is a typical R. 
siamensis from Phang-Nga Province, Thailand, 
as specified by Frank Tillack, pers. comm., 
March 2020), Nguyen et al. (2009: 635: figure 
491), Teynié & David (2010: 232-233), Cox et 
al. (2012: 426), Jestrzemski et al. [2013: 99: 
figure 15 (4)], Nemes ef al. (2013: 321: figure 
31), Sharma eft al. (2013: 65; specimen from 


Phang-Nga Province, Thailand, as specified by 
Frank Tillack, pers. comm., March 2020); Chan- 
ard et al. (2015: 227, 228: figure 267), Currin 
(2016: 119: figure 14), Vassilieva et al. (2016: 
260: figure 317, 261: figures 318-320), and 
Charlton (2019: 214-215). 


Lectotype (designated here). Adult female, 
ZMB 30222, collected from “Siam” (Thailand), 
deposited by Mr. Budenbender; no date of 
collect given. 

Diagnosis. A moderately-sized species of 
the genus Rhabdophis characterized by the 
combination of (1) 19(rarely 17, 18 or 21) — 19- 
17(rarely 16 or 18) dorsal scale rows; (2) dorsal 
scales narrowly but strongly keeled, scales of 1“ 
DSR smooth; (3) nuchal groove always present, 
moderate to strong; (4) 3-8 enlarged, paired 
nuchal scales; (5) VEN 137-156, SC 65-89, 
paired; (6) dorsum yellowish-grey, greyish- 
brown or pale brown, distinctly spotted with 
black and cream blotches; (7) upper surface and 
sides of the neck bright vermilion-red, 
sometimes subdued in larger specimens or in 
long-preserved specimens; (8) a dark brown or 
black subocular streak always present; (9) dark 
subocular streak shaped as a broad triangular 
streak (rarely faint), directed backwards; (10) 
venter pale, i.e., cream or creamish-yellow, 
without dark dots on the tips of ventrals, or only 
on the anterior part of the venter. 

Rhabdophis siamensis comb. nov. differs 
from Rhabdophis subminiatus by the following 
characters: 

(1) the number of ventral plates (weak 
sexual dimorphism, sexes combined), 137-156 
(x = 146.0; sd = 5.4) in R. siamensis vs. 132-145 
(x = 136.8; sd = 2.6) in R. subminiatus. These 
values suggest a large overlap in the numbers of 
ventrals but a Mann-Whitney U-test (one-tailed) 
gives a level of difference between the samples 
significant at p < 0.001 (U = 455.5; z-score = 
6.67568). If the difference is tested on the 
number of ventral plates in males only, the 
values are 134-143 in R. subminiatus vs. 137- 
156 in R. siamensis. These values also suggest a 
large overlap in the numbers of ventral plates 
but a Mann-Whitney U-test (one-tailed) gives a 
level of difference between the samples 
significant at p < 0.001 (U = 93.0; z-score = 
4.96524). Result in taking into account females 
only is similar and is not detailed here. 

(2) the number of subcaudals in males, 72— 
89 (x = 79,9; sd = 5.4) in R. siamensis vs. 65—78 
in R. subminiatus. A Mann-Whitney U-test (one- 
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Figure 3. Rhabdophis siamensis lectotype (ZMB 30222): (A1) full body dorsal view, (A2) head lateral view, (B1) 
full body ventral view, and (B2) maxilla (FMNH 259207) 
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Figure 4. Lateral head colour pattern variation of adult Rhabdophis siamensis (A) FMNH 259209, male; (B) ZMB 
57405, female; (C) NMW 22464:2, female; (D) NMW 22465:2, male; (E) NHMUK 1969.1755, female; (F) BMNH 
84.5.8.10, male; and (G) a live adult (not collected) from Khao Sok, Thailand; © Photo: P. Pawangkhanant. 
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tailed) gives a level of difference between the 
samples significant at p < 0.001 (U = 38.0; z- 
score = 4.45761). 

(3) the nuchal groove is always present, 
moderate to strong in R. siamensis vs. invisible 
(weakly visible in one specimen); 

(4) 3-8 enlarged, aligned paired nuchal 
scales vs. 0 aligned and enlarged scale (2 aligned 
pairs in only one specimen); 

(5) shape of the dark subocular streak: streak 
shaped as a conspicuous (rarely faint or 
incomplete), broad, triangle (looking like a shark 
fin), its apex directed both downwards and 
distinctly backwards in R. siamensis vs. a streak 
shaped as a narrow, vertical bar, its apex 
directed downwards, or as a curved streak 
directed downwards or downwards and forwards 
when the streak looks like a comma, or also 
shaped as a broad streak initially directed 


backwards then curved downwards in R. 
subminiatus (never a_ triangle directed 
backwards); 


(6) venter cream or yellowish-cream without 
a dark dot on the tip of each ventral plate, or 
present only on the anterior part of the venter, 
vs. venter with a dark dot on the tip of each 
ventral (rarely only on the anterior part of the 
venter); 

The general dorsal pattern is quite similar in 
these two species, although the background 
colour is paler and the dorsal pattern more 
contrasted in R. subminiatus than in R. 
siamensis. The pale dorsolateral stripe or series 
of aligned blotches edging the darker upper 
dorsal scale rows, most usually present in R. 
subminiatus, are absent in R. siamensis. Lastly, 
the red area of the neck is somewhat longer in R. 
siamensis. 

Rhabdophis siamensis comb. nov. differs 
from Rhabdophis helleri by the following main 
characters: 

(1) the difference in total size, about 80 cm 
in R. siamensis vs. up to 130 cm in R. helleri; 

(2) the number of ventrals: 137-156 (x = 
146.3, sd = 5.1) in R. siamensis vs. 157-178 (x = 
165.3, sd = 3.6) in R. helleri; 

(3) the number of subcaudals (both sexes 
altogether): 65-89 (x = 77.5, sd = 6.0) in R. 
siamensis vs. 75-97 (x = 84.5, sd = 3.4). These 
values suggest a large overlap in the numbers of 
subcaudals but a Mann-Whitney U-test (one- 
tailed) gives a level of difference between the 
samples significant at p < 0.001 (U = 368.5; z- 
score = -4.46731); 

(4) the position of the dorsal scale rows 


reduction, expressed in number of ventral plates: 
75-85 (x = 80.0, sd = 2.6) in R. siamensis vs. 
82-93 (x = 87.4, sd = 2.5); 

(5) nuchal groove usually moderate or even 
poorly visible, rarely strong in R. siamensis vs. 
strong and well-visible. 

(6) dark subocular streak always present and 
shaped as a broad, triangle (rarely faint), 
directed backwards in R. siamensis vs. either 
totally absent or reduced to a few dots, or 
incomplete, or, more rarely, well-defined as a 
vertical bar, an incomplete triangle directed 
backwards, more or less faint and looking like 
being “washed out” in its centre, or as a broad 
comma, rarely solid black and well-visible. 

(7) dorsum yellowish-grey, greyish-brown 
or pale brown, distinctly spotted with black and 
cream blotches in R. siamensis vs. dorsum rather 
dark, dark olive green or dark grey, nearly 
uniform or chequered with black anteriorly. 

(8) venter entirely cream or creamish- 
yellow, without dark dots on the tips of ventrals, 
or only on the anterior part of the venter in R. 
siamensis vs. venter cream or pale creamish- 
yellow on a short distance behind the head 
becoming heavily dotted or speckled with dark 
grey posteriorly. 

The differences between R. siamensis and 
the new species described here are given under 
the diagnosis of this latter species. 


Description of lectotype. The main characters 
are as follows: SVL 540 mm, TaL > 153 mm, 
incomplete, TL > 693 mm. 

Body moderately stout, cylindrical; a 
distinct nuchal groove, edged with 5 pairs of 
aligned, enlarged scales besides the head; head 
distinct from the neck; snout elongate, obtuse as 
seen from above, oblique seen in profile, 1.6 
times longer than diameter of eye; nostrils 
lateral, small, crescentic, piercing in the middle 
of the nasal; eye large, 1.5 times greater than the 
distance between its lower margin and the 
margin of the lip. 

DSR 21 — 19 — 17, distinctly and strongly 
keeled, scales of the 1" DSR smooth. VEN 141 
(+ 2 preventrals); SC 66, all paired; cloacal plate 
divided. 

Position of the dorsal scale rows reduction 
from 19 to 17 DSR: VEN 75/77. 

Rostral barely visible from above; nasals 
pentagonal, elongate, much longer than high, 
vertically divided above and below the nostril; 
1/1 loreal, pentagonal, elongate; 1/1 large 
preoculars; 3/3 small postoculars; 9/8 SL, item 


TAPROBANICA VOL. 10: NO. 02 


TAXONOMIC COMPOSITION OF Rhabdophis subminiatus COMPLEX 


2™4715_9"4 SE in contact with the nasal, 2" 
3™%/2"4_3" ST in contact with the loreal, 3" 
5"/3"_5" entering orbit, 6 SL (at left; 7" SL 
divided into two tall, narrow scales), 6" and 7" 
SL (at right) largest; 2/2 anterior temporals, 
elongate, upper one smaller and_ shorter, 
followed by 3/3 posterior temporals; 11/10 IL, 
first pair in contact, 1“—5" IL in contact with 
anterior chin shields; posterior chin shields 
longer than anterior ones. 

Coloration of lectotype. The dorsal surface 
and sides are yellowish-grey, with scales 
indistinctly edged or speckled with cream, more 
distinct on the anterior half of the body; some 
irregular dark grey spots; a large area behind the 
neck mottled with pinkish-yellow (probably the 
typical bright vermilion-red in life). The tail is 
uniform yellowish-grey. 

The head is greenish-grey, darker than the 
body; rostral, sides of the snout and supralabials 
paler greenish-grey, paler than upper head 
surface; some dark brown dots visible at right on 
the suture between the 2"! and 3" supralabials, 
not visible at left; a distinct, blackish-brown, 
subocular streak on 4" and especially 5" SL, 
more visible at left than at right (probably faint 
due to the storage in preservative), nevertheless 
distinctly triangular and directed backwards. 
Infralabials, chin and throat uniform yellowish- 
cream, devoid of any marking. 

The venter is uniform yellowish-cream, with 
only the tip and outer part of each ventral 
clouded with dark greyish-brown but without 
any distinct dark spot. Lower surface of tail 
uniform yellowish-cream with the tip and outer 
part of each subcaudal clouded with dark 
greyish-brown. 


Description of species. Body rather robust, 
stouter in large females, cylindrical; nuchal 
groove always present, moderate to strong; head 
elongate, rather thick, distinct from the neck; 
snout elongate, slightly depressed, obtuse as 
seen from above, oblique seen in profile, 1.6—1.8 
times longer than the diameter of eye; nostrils 
lateral and directed laterally, small, crescentic, 
piercing in the middle of the nasal; eye rather 
large, its diameter 1.6—1.8 times greater than the 
distance between its lower margin and the 
margin of the lip, with a round pupil; tail long, 
rather thick at its base, cylindrical and tapering. 
The maximal total length in our sample is 
772 mm (SVL 569 mm; TaL 203 mm; specimen 
MNHN-RA 1974.1290, female). The longest 
known male in our sample is 737 mm long (SVL 


528 mm, TaL 209 mm; ZMB 263010). This 
species may reach greater total lengths as we 
have examined a specimen with a SVL > 600 
mm. In our sample of 79 specimens, 18 have a 
total length over 600 mm and only 5 are over 
700 mm long. 

Ratio TaL/TL: 0.238—0.303. 

22-25 maxillary teeth on each jaw, 
gradually enlarging, the last two abruptly and 
very strongly enlarged, without diastema. 

DSR: (17, 18)19(21) -— 19 — (16)17(18) 
rows; scales strongly keeled with a narrow keel 
throughout the body; scales of 1 DSR smooth. 
In our sample of 79 specimens, four have only 
17 scale rows around the neck, three specimens 
have 18 scale rows whereas three others have 21 
scale rows. Near vent, only one specimen has 16 
DSR whereas only one has 18 rows. 

Number of aligned, paired enlarged scales 
on the nape: 3—8 (usually 5—7). 

VEN: 137-156 (plus, most usually, 2 
preventrals, rarely 1); SC: 65-89, paired, 
without sexual dimorphism; cloacal plate 
divided. Ratio VEN/SC 1.62-2.14 (x= 1.89, 
sd=0.12). 

Position of the dorsal scale rows reduction 
from 19 to 17 DSR: VEN 75-85 (x = 80.0, sd = 
2.6). 

Arrangement of upper head scales complete 
including 2 internasals, 2  prefrontals, 2 
supraoculars, 1 frontal, and 2 parietals. Rostral 
wider than high, visible from above; nasals 
pentagonal, elongate, much longer than high, 
vertically divided above and below the nostril, 
with the posterior part larger than anterior one; 
internasals subtriangular, in broad contact with 
each other, longer than wide, moderately 
narrowing anteriorly and abruptly truncated; 2 
prefrontals, distinctly broader than long, 1.0—1.2 
times longer than internasals; frontal large, 
shield-like, longer than wide and 2.0—2.3 times 
longer than prefrontal; 1 supraocular on each 
side, subtriangular, 2.0—-2.2 times longer than 
wide, narrower than internasals; parietals large 
and broad, 1.4—1.5 times longer than the frontal 
or suture between parietals 1.0—1.2 times longer 
than frontal; 1/1 loreal, subrectangular or 
pentagonal, barely longer than high, in broad 
contact with the nasal; 1/1 preocular in all 
examined specimens but one, in which the 
preocular is divided into 2 scales; 3/3 elongate 
postoculars (exceptionally 2 or 4); usually 8/8 
but also 8/9 or 9/8, or 9/9 supralabials (8/9 or 9/8 
in 14 specimens and 9/9 in only two specimens), 
the first five as long as high or longer than high, 
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1“ and 2™ SL in contact with the nasal, 2" or 
2"*_3™ SL in contact with the loreal, usually 3"— 
5" SL touching orbit, also 4"-5" (in 12 
specimens) or 4"-6" (in 17 specimens); 6-7" 
SL or 6"-8" SL (in specimens with 9 SL) 
distinctly the largest; 2 anterior temporals (1 in 
only 2 specimens), much elongate, narrowing 
anteriorly, lower one largest, followed by 2 or 3 
(rarely 1) posterior temporals, the most common 
total formula being 2+2 or 2+3 temporals; 
usually 10 infralabials, rarely 8 (in 2 specimens), 
9 (in five specimens) or 11 (in 11 specimens), 
first pair in contact, 1‘4" or, most usually, 1“ 
5" IL in contact with anterior chin shields 
(rarely 1%-6"), 5™, 6" and 7" IL largest; 
posterior chin shields narrower and longer than 
anterior ones. 

Coloration of species. In preservative, the 
dorsal surface is usually sea-grey or dark grey, 
olive-brown or dark brownish-grey (the same in 
life), somewhat darker on the upper dorsal scale 
rows in some specimens; many dorsal scales 
speckled with blackish-brown or black and also 
irregularly edged on their upper and lower 
margins with cream or pale yellow, producing 
an irregularly vermiculate pattern, more visible 
on the forepart of the body; a series of dark, 
blackish-brown or very dark grey, rectangular 
spots or blotches, one to two DSR wide, on the 
dorsal rows bordering each side of the vertebral 
scale row, or straddling over the vertebral row; 2 
or 3 series of similar diffuse, rectangular, dark 
grey or black blotches on the upper and middle 
scale rows of the sides of the body; a dark brown 
or black chevron may be more or less visible just 
behind the occiput; region of the nape, above 
and on its sides downwards up to the ventrals, 
uniform dark green, olive green or yellowish- 
ochre, not darker than the background colour of 
the sides of the body; behind the nape, upper 
surface and sides of the neck yellowish-grey or 
yellowish-brown (conspicuously coloured in 
deep red or vermilion-red in life) along a length 
equal to about 1.5 to 2.0 times the length of the 
head or 15 to 25 ventral scales before 
progressively vanishing; this pattern is due to the 
interstitial dorsal skin and edges of dorsal scales, 
or even a large part of the dorsal scales 
themselves, conspicuously tinged with red. The 
tail is as the dorsal surface in colour, with many 
scales finely edged with dark brown or black. 

The head is dark olive-green, dark greyish- 
green or greyish-brown (the same in life); 
rostral, sides of the snout and 1% and 2™ 
supralabials distinctly paler than the upper head 


surface i.e., creamish-green, greenish-grey or 
pale greenish-brown; preocular, 3" to 5" or 6" 
supralabials and postoculars distinctly paler, i-e., 
pale yellowish-cream, creamish-green or pale 
yellowish-green; 7” and 8" supralabials dark, 
coloured entirely or in their upper part as the 
upper head surface; a conspicuous, black or dark 
grey subocular streak, shaped as a triangle 
directed downwards and backwards extends on 
the limit between the 5" and 6" SL, its apex 
reaching the edge of the lip, rarely totally absent 
(in only 1 specimen), usually solid, sometimes 
strongly faded in its middle. Infralabials, chin 
and throat are uniform cream or yellowish- 
cream. 

The venter is uniform cream or yellowish- 
cream, usually without any black dot (in 67 
examined specimens) or only on ventrals of the 
anterior third of the body (in 12 examined 
specimens), uniform backwards; outer edge of 
ventrals dark as the dorsal colour. Under surface 
of tail dark uniform cream or yellowish-cream, 
outer edges of subcaudals narrowly edged with 
dark grey. 

Juvenile specimens are coloured as adult but 
their pattern is much more contrasted; dorsal 
dark blotches are deep black; the head is dark 
green or dark grey above; the nape is deep black, 
bordered with a more or less extensive area of 
bright yellow behind, followed by the bright red 
upper surface and sides of the neck. 

Sexual dimorphism. As in R. subminiatus, 
the base of the tail is distinctly bulging in adult 
males. A weak sexual dimorphism is expressed 
in the relative length of the tail: males 0.249— 
0.303 (x=0.271, sd =0.016); females: 0.236— 
0.280 (x = 0.257, sd = 0.011). We could not find 
any sexual dimorphism in the number of ventrals 
and subcaudals or in the color pattern. 

Distribution. (Fig. 9) People’s Republic of 
China: extreme southern Yunnan Province only: 
Xishuangbanna Dai Autonomous Prefecture 
(based on Liu et al. 2021: 1375, figure 1); Laos: 
Centre and south: recorded from the provinces 
of Attapeu, Bokeo, Bolikhamxai, Champasak, 
Khammouan, Louangphabang, Savannakhet, 
Vientiane Xaignabouli, Xekong, and from 
Vientiane Prefecture. Vietnam: Centre and 
south, northern limit uncertain; definitely 
recorded from the provinces of Binh Phuoc, Dak 
Lak, Da Nang, Dong Nai, Gia Lai, Ha Tinh, Ho 
Chi Minh City, Kien Giang, Kon Tum, Lam 
Dong, Nghe An, Quang Binh, Quang Nam, 
Quang Ngai, Quang Tri, Tay Ninh, Thanh Hoa, 
and Thua Thien-Hue (Nguyen ef al. 2009); 
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Cambodia: widespread in the country; Thailand: 
Throughout the country except the extreme 
north; recorded from the provinces of Bangkok, 
Buriram, Chaiyaphum, Chanthaburi, Kalasin, 
Kanchanaburi, Khlong Kaeng, Krabi, Lamphun, 
Loei, Nakhon Nayok, Nakhon Ratchasima, 
Nakhon Si Thammarat, Nan, Narathiwat, Nong 
Khai, Nonthaburi, Pattani, Phang-Nga, 
Phattalung, Phetchabun, Phetchaburi, 
Prachinburi, Phuket, Ratchaburi, Ranong, 
Rayong, Sisaket, Surin, Surat Thani, Surin, Tak, 
Trang, Trat, Ubon Ratchathani, Udon Thani, 
Uthai Thani, and Yala (Nabhitabhata et al. 2004, 
Cox et al. 2012, Sjon Hauser, pers. comm. 
February 2020); Myanmar: South: regions of 
Ayeyarwady, Yangon and Tanintharyi (Liu et al. 
2021; our material); Federation of Malaysia: 
Recorded only from the northern states of West 
Malaysia: states of Perak and Kedah, and, 
possibly the states of Penang and Terengganu 
(Tom Charlton, pers. comm., February 2020). 
The northern limit of this species is 
uncertain in both Thailand and Vietnam. In this 
latter country, R. siamensis occurs as far north as 
the province of Thanh Hoa. In Thailand, Taylor 
& Elbel (1958: 1153) reported seven specimens 
of R. subminiata helleri from Loei Province; 
however, we refer the seven specimens to R. 
siamensis, and not to R. helleri as defined below. 
Specimens from Phu Luang depicted in Chan- 
ard et al. (1999: 186-187) also possibly refer to 
R. siamensis. Thanks to the courtesy of Sjon 
Hauser (pers. comm., February 2020), we have 
obtained data and pictures of specimens from the 
Thai provinces of Lamphun (south: Li District), 
Nan and Tak; all are undoubtedly referable to R. 
siamensis. Therefore, the northern limit of the 
range of R. siamensis in Thailand probably lies 
across southern Nan and Lamphun provinces. 


Rhabdophis helleri (Schmidt, 1925) 
(Figs. 5, 6, 9; Table 3) 


Natrix helleri Schmidt, 1925: 3 


Taxonomic history. Schmidt (1927b: 515), in 
an expanded description of Natrix helleri, stated 
that this new species is “closely allied to N. 
subminiata of Java and South-eastern Asia, from 
which it is distinguished by a higher number of 
ventral scales, 160-172, compared with 132-157 
in N. subminiata as here restricted.” Quite 
correctly, Schmidt noticed the difference in the 
number of ventrals between the taxa R. helleri 
and R. subminiatus auctorum. 


In contrast, Mell (1931: 203) regarded 
Natrix helleri Schmidt, 1925 to be a subspecies 
of Natrix subminiata. As stated above, all 
authors who have dealt with this taxon since 
Mell (1931), including Pope (1935), Smith 
(1943), Taylor & Elbel (1958), Taylor (1965) 
and Romer (1979a), among others, considered R. 
helleri to be a subspecies of Natrix subminiata 
or Rhabdophis subminiatus. This arrangement is 
still widely used in the literature, for example, 
implicitly, by Wallach et al. (2014), Boundy 
(2020) and Wang et al. (2020). 

Eventually, based in part on Takeuchi et al. 
(2018) and, mainly, on their own molecular 
phylogenies that we discuss below, Liu et al. 
(2021) rose R. s. helleri auctorum to full species 
status—see the Discussion. Our morphological 
data indeed pointed out several major 
morphological differences between R. helleri 
and R. siamensis that confirm the species level 
of R. helleri. Furthermore, Liu et al. (2021) 
identified two subclades referable to R. helleri in 
their phylogenetic tree. As we could not identify 
any morphological difference between 
specimens of these two subclades, we refrain to 
grant them a taxonomic status. Therefore, as 
defined here, R. helleri is monotypic. 

Iconography in the literature. — Under the 
names Natrix subminiata helleri or Rhabdophis 
subminiatus helleri, R. helleri has been 
extensively depicted in the literature, even more 
than R. siamensis, especially in Chinese and 
Indian publications. Pictures and drawings 
showing this species are available (non- 
exhaustive list; in chronological order) in 
Schmidt (1927b: 515: figure 11), Pope (1935: 
133: figure 30), Bourret (1936: 98: figure 40), 
Reitinger (1978: figure 17), Romer (1979b: p. 
3), Hu et al. (1980: Pl. 47; 79: figure 83), Romer 
(1983: Pl. IX), Wu et al. (1985: 221: figure 74; 
435: figure 36-2), Karsen et al. (1986: 87; 1998: 
132), Zhao & Adler (1993: Pl. 38H), Karsen et 
al. (1998: 132), Zhao et al. (1998: Col. Plate II: 
figure 5), Das (2002: 44), Schleich & Kastle 
(2002: Pl. 99: figure 297; 918: figure 1; 919: 
figures 2-3; very unusual head pattern, see 
below), Zhao & Huang (2003: 190), Whitaker & 
Captain (2004: 233), Zhao (2006: Vol. IL, p. 
225: figure 153-1), Ahmed ef al. (2009: 96), 
Kamruzzaman (2009: 147), Yang & Rao (2008: 
378: figures 40-41), Zhang (2009: figure 140), 
Nguyen ef al. (2009: 635: figures 490 & 492), 
Das (2010: Pl. 70: figures 9a—b; depicted 
specimen originating from Assam, India; 
Indraneil Das, pers. comm., February 2020), Li 
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Figure 5. Rhabdophis helleri paratype (FMNH 7142): (A1) full body dorsal view, (A2) head lateral view, (B1) full 
body ventral view, and (B2) dorsal head regard the nuchal scalation (FMNH 42677) 
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Figure 6. Lateral head colour pattern variation of adult Rhabdophis helleri (A) FANH 42677, male; (B) NMW 22470, 
male; (C) ZMB 67298, male; (D) ZMB 11623, female; (E) NHMUK 1925.12.22.44, female; (F) NHMUK 1974.893, 
female; and (G1) a live adult (not collected) from Guangzhou city, Guangdong, China, (G2) with flattening its neck 
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(2011: 220), Purkayastha et al. (2011: 215: 
figure D), Das (2012: 126), Majumder et al. 
(2012: 62: figure 3b), Messenger et al. (2012: 
497), Purkayastha (2012: 37), Hecht et al. 
(2013: 548: figure 75), Kastle et al. (2013: 212: 
figure 3; 273: Pl. 44: figure 132; 523: figure 3; 
same specimen than in Schleich & Kastle 2002), 
Purkayastha (2013: 94), Hasan et al. (2014: 
133), Koushik (2015: 38-39 & 147), Ziegler et 
al. (2015: 38: figure 70), Das & Das (2017: 
129), Lalremsanga & Lalronunga (2017: 47), 
Bhattarai et al. (2018: 46: figure 36), Das (2018: 
96; same specimen than in Das 2012), 
Purkayastha (2018: 12308: figure 39), Qi (2019: 
175: figure 2), Shalauddin et al. (2019: 401), 
Zug & Mulcahy (2019: 81: figure 15). 


Holotype. Adult female, AMNH 20149 
collected from “Tengyueh, 5500 feet altitude” 
(Tengchong, Province of Yunnan, People’s 
Republic of China; 25°01'N, 98°30'E), by R.C. 
Andrews and Edmund Heller on 24 April 1917. 

Diagnosis. A large-sized species of the 
genus Rhabdophis characterized by the 
combination of (1) 19 (rarely 17, 18, 20 or 21) — 
19 — 17(rarely 15) dorsal scale rows; (2) dorsal 
scales narrowly but strongly keeled, scales of 1“ 
DSR smooth; (3) strong nuchal groove, well 
visible; (4) 2-8 distinctly enlarged, aligned 
nuchal scales; (5) VEN 157-178, SC 75-97, 
paired; (6) dorsum usually olive-green or dark 
greyish-green, or dark grey or brown, usually 
nearly uniform or chequered with black; (7) red 
hue on the neck present and_ usually 
conspicuous, although sometimes subdued; (8) 
dark subocular streak often totally absent or 
reduced to a few dots, or incomplete, or, more 
rarely, conspicuous; (9) when present, subocular 
streak shaped as a vertical bar or an incomplete 
triangle directed backwards, more or less faint 
and faded in its middle, rarely solid black and 
conspicuous, or as a broad comma; (10) venter 
cream or creamish-yellow anteriorly becoming 
on a short distance heavily dotted with dark grey 
backward. 

Rhabdophis _helleri can be — easily 
distinguished from Rhabdophis subminiatus, as 
defined here, by the main following characters: 


(1) the difference in total size, up to 130 cm 
in R. helleri vs. less than 80 cm in R. 
subminiatus; 


(2) the number of ventrals: 157-178 (x = 


165.3, sd = 3.6) vs. 132-145 (x = 136.8, sd = 
2.6) in R. subminiatus; 


(3) nuchal groove always present and strong 
vs. invisible; 

(4) 3-8 (usually 5-7) enlarged, aligned 
paired nuchal scales vs. 0 aligned and enlarged 
scale (2 aligned pairs in only one specimen); 

(5) no pale dorsolateral stripe or series of 
blotches vs. a pale dorsolateral stripe or a series 
of longitudinally aligned pale rectangular 
blotches usually present on 5"—6" dorsal scale 
rows in R. subminiatus; 

(6) dark subocular streak often totally absent 
or usually reduced to a few dots, or incomplete, 
or, more rarely, conspicuous and directed 
downwards vs. most usually present and shaped 
as a narrow vertical bar or as narrow streak 
curved downwards or even forwards, rarely a 
broad vertical bar or as a thick streak in R. 
subminiatus. 

(7) venter cream or pale creamish-yellow on 
a short distance anteriorly turning to heavily 
dotted or speckled with dark grey vs. venter 
always pale, i.e., cream or creamish-yellow, with 
usually a dark dot on the tips of each ventral in 
R. subminiatus. 

The differences between R. helleri and R. 
siamensis and the new species described here, 
respectively, are given under the diagnoses of 
these species. 


Description of species. Body rather robust, 
distinctly stout in large females, cylindrical; 
nuchal groove strong, well visible; head 
elongate, thick but somewhat flattened, distinct 
from the neck; snout elongate, slightly 
depressed, obtuse as seen from above, oblique 
seen in profile, 1.7—2.2 times greater than the 
diameter of the eye; nostrils lateral and directed 
laterally, small, crescent-shaped, piercing in the 
middle of the nasal; eye rather large, its diameter 
about 1.4-1.8 times greater than the distance 
between its lower margin and the margin of the 
lip, with a round pupil; tail long, rather thick at 
its base, cylindrical and tapering. 

The longest examined specimen is 1,107 
mm long (SVL 865 mm; TaL 242 mm; 
specimen NHMUK 1926.3.17.1, female). The 
longest male in our sample is 999 mm long 
(SVL 723 mm, TaL 276 mm; NMW 22468:1). 
According to the literature, R. helleri may reach 
a total length of 130 centimetres. This species is 
much larger than R. siamensis. In our sample of 
51 specimens, 17 are over 800 mm in TL and 
even six are over 900 mm in total length. 

Ratio TaL/TL: 0.219—0.286, with a strong 
sexual dimorphism. 
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21-25 maxillary teeth on each jaw, 
gradually enlarging, the last two abruptly and 
very strongly enlarged, without diastema. 

DSR: (17, 18)19(21) — 19 — (15)17 rows; 
scales strongly keeled with a narrow keel 
throughout the body; scales of 1** DSR smooth. 
In our sample of 51 specimens, 6 have 17 scale 
rows around the neck, one has 18 rows, one 20 
rows whereas another one has 21 scale rows. 
Only one specimen has 15 DSR before vent. 

Number of aligned, paired enlarged scales 
on the nape: 3-8 (usually 5—7), well visible and 
most often regularly aligned. 

VEN: 157-178 (plus usually 2 preventrals, 
rarely 1 or 3); SC: 75-97, paired, with a clear 
sexual dimorphism; cloacal plate divided. Ratio 
VEN/SC 1.68—2.17 (x = 1.96, sd = 0.09). 

Position of the dorsal scale rows reduction 
from 19 to 17 DSR: VEN 82-93 (x = 87.4, sd = 
2.5). 

Complement of upper head scales complete 
including 2 internasals, 2  prefrontals, 2 
supraoculars, 1 frontal, and 2 parietals. Rostral 
wider than high, barely visible from above; 
nasals pentagonal, elongate, much longer than 
high, vertically divided above and below the 
nostril, with the posterior part larger than the 
anterior scale; internasals subtriangular, in broad 
contact with each other, longer than wide, 
moderately narrowing anteriorly and abruptly 
truncated; 2 prefrontals, distinctly broader than 
long and 1.1—1.3 times longer than internasals; 
frontal large, shield-like, longer than wide and 
2.22.4 times longer than prefrontal; 1 
supraocular on each side, subtriangular, 
elongate, 2.0—2.4 times longer than wide, about 
as wide as internasals; parietals large and broad, 
1.4-1.5 times longer than the frontal or suture 
between parietals 1.1-1.2 times longer than 
frontal; 1/1 loreal, pentagonal, not elongate, 
often higher than long or barely longer than 
high, in broad contact with the nasal; 1/1 
preocular in all examined specimens; usually 3 
small postoculars (very rarely 2, in four 
specimens, or 4 in six specimens); usually 8/8 
SL (7/8 in 1/51 specimens only; 8/9 or 9/8 in 
9/51; and 9/9 in 2/51), the first five as long as 
high or slightly higher than long, 1“ and 2™ SL 
in contact with the nasal, 2™ or 2"*-3™ SL in 
contact with the loreal, usually 3™-S5" SL 
touching orbit, also 4"-6" in 14 specimens, 
rarely 4"—5" (in 6 specimens) or 34" in the 
sole specimen with 7 SL at left; 6"-7" SL 
distinctly the largest; 2 anterior temporals (3 in 
only 2/102 occurrences), much_ elongate, 


narrowing anteriorly, lower one largest, 
followed by 2 or 3 posterior temporals (4 in 
2/102 occurrences), the most common. total 
formula being 2+2 or 2+3 temporals; usually 10 
infralabials, rarely 8 (in 1/102 occurrences) or 9 
(in 6/102 occurrences), first pair in contact, most 
usually 1“—5" IL (rarely 1‘—4") in contact with 
anterior chin shields, 5", 6" and 7" IL largest; 
posterior chin shields narrower and longer than 
anterior ones. 

Coloration of species. In preservative, the 
dorsal surface and sides are usually more green 
than in R. siamensis, namely olive-green or dark 
greyish-green, also olive-brown or dark greyish- 
brown (the same in life), not darker on the top 
than on the sides of the body; on the anterior 
half of the body, many dorsal scales are speckled 
with blackish-brown or black and also edged 
with cream or pale yellow (bright yellow in life) 
on their upper and lower margins, producing an 
irregularly speckled and vermiculate pattern; in 
adults, the posterior part of the body is rather 
uniform or finely speckled with black; 1 to 3 
series of similar diffuse, rectangular, dark grey 
or black blotches on the upper and middle scale 
rows of the sides of the body, usually 
conspicuous on the forepart of the body, often 
absent or fainter on the posterior half; no black 
chevron just behind the occiput in adult; region 
of the nape, above and on its sides downwards 
up to the ventrals, uniform dark green or dark 
olive green, not darker than the background 
colour of the sides of the body; behind the nape, 
upper surface and sides of the neck distinctly 
coloured in deep red, vermilion-red or brick-red 
(turning to yellowish-grey or yellowish-brown in 
preservative) along a length equal to about 1.5 to 
2.0 times the length of the head or 20 to 25 
ventral scales before progressively vanishing; as 
in other species in this group, this pattern is due 
to the interstitial dorsal skin and edges of dorsal 
scales, or even a large part of the dorsal scales 
themselves, conspicuously tinged with red; in 
this species, this red hue may be absent in long- 
preserved specimens (and, in life, often subdued 
or nearly absent in larger specimens). The tail is 
as the dorsal surface in colour but nearly 
uniform. 

The head is dark olive-green or dark 
greyish-green (the same in life); rostral, sides of 
the snout and 2 or 3 anterior supralabials paler 
than the upper head surface, i.e., olive-green or 
greyish-green; preocular, 3" or 4" to 6" or 7" 
SL and postoculars, distinctly paler, are cream, 
pale greenish-cream or very pale grey, forming a 
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distinct triangular area; 7" and 8" supralabials 
dark, coloured entirely or in their upper part as 
the upper head surface; dark subocular streak 
either entirely absent (in 22 specimens) or 
reduced to black dots just below the eye (in 10 
specimens) or present as a faint bar or a 
hollowed out triangular marking (looking like 
“washed out” in its middle) (12 specimens) on 
the limit between the 5" and 6" SL or, in only 5 
specimens, present as a solid, black or very dark 
grey marking, shaped as a vertical bar or, in only 
two of these five specimens, as a narrow triangle 
directed downwards and backwards. Infralabials, 
chin and throat are uniform cream or yellowish- 
cream. 

The venter is cream or yellowish-cream 
anteriorly, without any black dot on tips of 
ventrals (dots present in only 1 of 51 examined 
specimens); at about one or two head length, the 
venter becomes heavily speckled or vermiculate 
with dark grey or dark greyish-brown, producing 
a dark powdered venter (diagnostic character). 
Under surface of tail dark cream or yellowish- 
cream, heavily powdered with dark grey or dark 
greyish-brown as the venter. 

Juvenile specimens are coloured as adults 
but their pattern is much more contrasted and is 
similar to the pattern seen in Rhabdophis 
siamensis, except for the powdered venter which 
is never present in R. siamensis. Rectangular 
black blotches are usually more conspicuous on 
the body. The head is usually dark green or dark 
greenish-grey above, paler on the sides of the 
snout; the very pale area on the middle 
supralabials is present; a narrow black 
supraocular streak is usually present, shaped as a 
more or less wide vertical bar; the nape is deep 
black, bordered behind with a more or less 
extensive area of bright yellow, followed by the 
bright red upper surface and sides of the neck. 

Sexual dimorphism. The base of the tail is 
distinctly bulging in adult males. A sexual 
dimorphism is expressed in the sole following 
character: Number of subcaudal scales: males: 
82-97 (x=90.1, sd=4.7); females: 75-83 
(x = 80.1, sd=3.4). A Mann-Whitney U-test 
(one-tailed) gives a level of difference between 
the samples significant at p < 0.001 (U = 12.0; z- 
score = -4.53718). 

Distribution. (Fig. 9). Nepal: Definitely 
recorded from this country by Bhattarai et al. 
(2018) from Ghodemasan area, Parsa National 


Park, southern central Nepal (see 
below). Bhutan: Cited by Wangyal 
(2019). India: Present throughout Northeast 


India: states of Sikkim, West Bengal, Assam, 
Meghalaya, Mizoram and Nagaland (Whitaker 
& Captain 2004; our material). Bangladesh: 
Northwest: Rajshahi Division; northeast: Sylhet 
Division; east and _ southeast: Chittagong 
Division (Hasan et al. 2014; Ahmad et al. 
2015). Myanmar: North, centre and east, in the 
following states or regions: Bago, Chin, Kachin, 
Kayah, Mandalay, Sagaing, and Shan (Doria et 
al. 2013; Liu et al. 2021). People’s Republic of 
China: Provinces of Yunnan, Sichuan, Guizhou, 
Guangxi Zhuang, Guangdong, Hong Kong S. A. 
R., and Fujian (Zhao et al. 1998; Zhao 2006; Liu 
et al. 2021). Vietnam: provinces of Bac Giang, 
Bac Kan, Bac Ninh, Cao Bang, Ha Giang, Hai 
Duong, Ha Tay, Hoa Binh, Lang Son, Lao Cai, 
Phu Tho, Quang Ninh, Son La, Vinh Phuc, and 
Yen Bai; southern limit uncertain. Laos: 
Recorded only from the extreme north of the 
country: Phdéngsali Province (our material). 
Thailand: Recorded only from the extreme north 
of the country: northern districts of the provinces 
of Chiang Mai, Chiang Rai and Mae Hong Song 
(our material and Sjon Hauser’s data; pers. 
comm., February 2020). 

Bhattarai et al. (2018) confirmed the 
occurrence of Rhabdophis helleri in Nepal. 
Previously, Schleich & Kastle (2002) and Kastle 
et al. (2013) had recorded this species from 
central Terai, in Chitwan National Park, 
Chitwan District, Narayani Zone. However, the 
same and sole specimen depicted by these 
authors is quite unusual with its deep black head 
and nape followed by a white collar. We could 
not examine this specimen but additional 
pictures, kindly communicated by H. H. 
Schleich, show that its dorsal surface is heavily 
spotted with small, white blotches, a pattern not 
known in other specimens of R. helleri. In 
contrast, the specimen depicted in Shah & 
Tiwari (2004: 188) and Sharma et al. (2013: 65) 
originates from Phang-Nga Province, Thailand, 
and is a typical R. siamensis (Frank Tillack, 
pers. comm., March 2020). 

As stated above, we identified a fourth 
group of specimens that we could not refer to 
any of the species described above. Therefore, 
we refer them to a new species that describe as: 


Rhabdophis confusus sp. nov. 
[urn:lsid:zoobank.org:act: A20EC3BA-3AB7-4352-8DD8- 
81D49014609F] 

(Figs. 7-9; Tables 2, 3) 


Holotype. ZMB 29237, adult female from 
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“Hainan”, now Hainan Island and Province, 
People’s Republic of China, deposited by Mr. 
Schoede; no date of collect given. 

Paratypes (n=2). FMNH 6679 and FMNH 
6680, adult females, from “Hainan Island’, 
People’s Republic of China; deposited by C.H. 
Pope. 

Other material. Based on Zhao ef al. 
(1998): 25 specimens (8 males and 17 females). 


Taxonomic history. Schmidt (1927a) provided 
a description of specimens from Hainan Island, a 
province of the People’s Republic of China, 
under the combination Natrix subminiata. This 
author did not refer specimens from this island 
to any subspecies. We have shown above that 
the population of Hainan represent a distinct 
species. To this new species, we here refer the 
following specimens: (1) three individuals 
examined by us, all referred to the series of 
name-bearing types, and (2) 25 specimens 
described by Shi et al. (2011) and Zhao et al. 
(1998). Altogether, we present the main 
scalation data of 25 specimens. We could not 
examine specimens mentioned by Schmidt 
(1927). 

The holotype of Rhabdophis confusus sp. 
nov. is one of the Hainan unnumbered original 
syntypes of Natrix subminiata siamensis. 
Although these specimens share _ several 
scalation characters with Rhabdophis siamensis 
of the mainland as defined here, they also differ 
by other diagnostic characters. 

Iconography in_ the literature. — 
Rhabdophis confusus sp. nov. has been depicted 
in the literature in Shi et al. (2011: Pl. XXII: 
figure 117). 

Diagnosis. A medium-sized species of the 
genus Rhabdophis endemic to Hainan Island, 
characterized by the combination of (1) 19 — 19 
— 17dorsal scale rows; (2) dorsal scales narrowly 
but strongly keeled, scales of 1 DSR smooth; 
(3) a moderate nuchal groove present, well 
visible; (4) 4-8 distinctly enlarged, aligned 
paired nuchal scales; (5) VEN 144-158, SC 56— 
79 paired; (6) dorsum olive-green or dark 
greyish-green, dark greyish-brown or dark 
reddish-brown, distinctly chequered with 
diffuse, black blotches; (7) red hue on the upper 
part and sides of the neck faint or absent; (8) 
dark subocular streak totally absent; (10) venter 
uniform cream or pale creamish-yellow, without 
dark dots on the tips of ventrals but with outer 
fifth or quarter of ventrals heavily mottled with 
dark grey. 


Rhabdophis confusus sp. nov. differs from 
Rhabdophis siamensis by the following 
characters: 

(1) the number of ventral plates (both sexes 
together; based on examined specimens and on 
values given in Zhao et al. 1998): 144-158 (x = 
152.1, sd = 3.0) in R. confusus sp. nov. vs. 137— 
156 (x = 146.0, sd = 5.4) in R. siamensis. These 
values suggest a large overlap in the numbers of 
ventrals but a Mann-Whitney U-test (one-tailed) 
gave a level of difference between the samples 
significant at p < 0.001 (U = 361.5; z-score = - 
5.0998); 

(2) a shorter tail, expressed by the ratio Tail 
length/Total length (both sexes together; based 
on examined specimens and on values given in 
Zhao et al. 1998): 0.191—0.269 (x = 0.235, sd = 
0.019) vs. 0.238—0.303 (x = 0.263, sd = 0.015) in 
R. siamensis. These values suggest a large 
overlap but a Mann-Whitney U-test (one-tailed) 
gave a level of difference between the samples 
significant at p < 0.001 (U = 121.0; z-score = 
5.0367); 

(3) the black subocular streak: absent in all 
examined specimens of Rhabdophis confusus sp. 
nov. vs. streak always present, conspicuous and 
triangular in R. siamensis; 

(4) the red coloration of the skin of the 
upper surface of the neck and anterior part of the 
body: very subdued or absent vs. present and 
conspicuous in R. siamensis; 

(5) venter pale, cream or pale grey, uniform 
except the quarter or fifth outer part of each 
ventral plate heavily mottled with dark grey vs. 
venter cream or creamish-yellow without dark 
dots on the tips of ventrals, or only along the 
anterior part of the venter in R. siamensis. 

Lastly, the general dorsal pattern is similar 
in these two species, although the background 
colour is darker in Rhabdophis confusus sp. nov. 

Rhabdophis confusus sp. nov. differs from 
Rhabdophis helleri by the following characters: 

(1) the number of ventral plates: 144-158 (x 
= 152.1, sd = 3.0) in Rhabdophis confusus sp. 
nov. vs. 157-178 (x = 165.3, sd = 3.6) in R. 
helleri; 

(2) neck faintly red or of same colour than 
the dorsum in R. confusus sp. nov. vs. the upper 
part and sides of the neck usually conspicuously 
tinged with red, rarely faint; 

(3) venter pale, i.e., cream or pale greyish- 
brown, without dark dots on the tips of ventrals 
but with outer fifth or quarter of ventrals heavily 
mottled with dark grey vs. venter cream or pale 
creamish-yellow on a short distance becoming 
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Figure 7. Rhabdophis confusus sp. nov. holotype (ZMB 29237, adult female) from Hainan Island, China: full body 
(A) dorsal view and (B) ventral view 
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Figure 8. Rhabdophis confusus sp. nov. holotype (ZMB 29237, adult female) from Hainan Island, China: head (A) 
dorsal view; (B) lateral view; (C) ventral view; and (D) a live adult (not collected) from Sanya, Hainan Island, China; 
© Photo: W. Scott Lupien 
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shortly after the head heavily dotted or speckled 
with dark grey posteriorly. 

Although R. confusus sp. nov. differs from 
R. helleri by only a few significant characters, 
they are constant and easy to notice. 

Lastly, Rhabdophis confusus sp. nov. differs 
from Rhabdophis subminiatus by the following 
characters: 

(1) a moderate, well visible nuchal groove 
bordered with 4-8 distinctly enlarged, aligned 
paired nuchal scales in Rhabdophis confusus sp. 
nov. vs. nuchal groove not visible and no 
enlarged (exceptionally slightly enlarged) nuchal 
scales in R. subminiatus; 

(2) the number of ventral plates: 144-158 (x 
= 152.1, sd = 3.0) in Rhabdophis confusus sp. 
nov. vs. 132-145 (x = 138.8, sd = 2.6); 

(3) red hue on the upper part and sides of the 
neck faint or absent in Rhabdophis confusus sp. 
nov. vs. upper surface and sides of the neck and 
anterior part of the body extensively tinged with 
bright vermilion-red or coral; 

(4) dark subocular streak totally absent in 
Rhabdophis confusus sp. nov. vs. a dark brown 
or black subocular streak usually present; 

(5) venter uniform without dark dots on the 
tips of ventrals but with outer parts of ventrals 
heavily mottled with dark grey in Rhabdophis 
confusus sp. nov. vs. venter always pale, i.e., 
cream or creamish-yellow, with a dark dot on 
the tips of each ventral. 

As Rhabdophis confusus sp. nov. obviously 
belongs to the species complex of Rhabdophis 
subminiatus, we will not compare it with other 
species of the genus Rhabdophis except to two 
species of the genus present in south-eastern 
China and Vietnam. Rhabdophis confusus sp. 
nov. differs from Rhabdophis adleri Zhao, 1997 
by the main following characters: 

(1) a different dorsal pattern, dorsum 
distinctly chequered with diffuse, black blotches 
in Rhabdophis confusus sp. nov. vs. olive green 
with 40-70 short, yellow dorsolateral crossbars 
on each side in R. adleri; 

(2) 4-8 distinctly aligned, enlarged paired 
nuchal scales in Rhabdophis confusus sp. nov. 
vs. about 12 paired nuchal scales; 

(3) 68-73  subcaudals in Rhabdophis 
confusus sp. nov. vs. 76-87 subcaudals. 

Rhabdophis confusus sp. nov. differs from 
Rhabdophis guangdongensis Zhu, Wang, 
Takeuchi & Zhao, 2014 by: 

(1) 19 dorsal scale rows at midbody in 
Rhabdophis confusus sp. nov. vs. 15 rows in R. 
guangdongensis; 


(2) 8 supralabials in Rhabdophis confusus 
sp. nov. vs. 6 in R. guangdongensis; 

(3) 144-158 ventral plates in R. confusus vs. 
126; 

(4) dorsum distinctly chequered with 
diffuse, black blotches in Rhabdophis confusus 
sp. nov. vs. dorsum with narrow black cross- 
bars. 

Lastly, Rhabdophis confusus sp. nov. differs 
from Rhabdophis chiwen Chen, Ding, Chen & 
Piao in Piao, Chen, Wu, Shi, Takeuchi, Jono, 
Fukuda, Mori, Tang, Chen & Ding, 2020 by: 

(1) 19 dorsal scale rows at midbody in 
Rhabdophis confusus sp. nov. vs. 15 rows in R. 
chiwen; 

(2) 8 supralabials in Rhabdophis confusus 
sp. nov. vs. 5 in R. chiwen; 

(3) a different dorsal coloration, distinctly 
chequered with diffuse, black blotches in 
Rhabdophis confusus sp. nov. vs. uniform in R. 
chiwen; the coloration of the venter is also 
different, uniform cream or pale creamish- 
yellow in R. confusus sp. now vs. nearly entirely 
dark brownish-red in R. chiwen; see Piao et al. 
(2020). 


Description of holotype. An adult female in 
good condition but with the tail incomplete. 
SVL 652 mm, TaL > 50 mm, incomplete, TL > 
702 mm. Body elongate, cylindrical and robust; 
head elongate (about 4.9 % of SVL), ovoid, 
rather broad and distinct from the neck; a 
relatively weak but distinct nuchal groove, 
edged with 8 aligned, enlarged paired nuchal 
scales on each side; snout elongate, obtuse as 
seen from above, oblique seen in profile, 1.7 
times longer than the horizontal diameter of the 
eye; nostrils lateral, small, vertically crescent- 
shaped, piercing in the middle of the nasal; eye 
large, 1.3 times greater than the distance 
between its lower margin and the margin of the 
lip. 

DSR 19 — 19 — 17, distinctly and strongly 
keeled, scales of the 1‘ DSR smooth. 

VEN 154 (+ 2 preventrals); SC >18, tail 
largely incomplete; cloacal plate divided. 

Arrangement of upper head scales complete 
including 2 internasals, 2  prefrontals, 2 
supraoculars, 1 frontal, and 2 parietals. Rostral 
wider than high, barely visible from above, not 
inserting between internasals; nasals pentagonal, 
elongate, 1.9 times longer than high at the level 
of the nostril, vertically divided by the nostril 
and a suture below it, with the postnasal larger 
than prenasal; internasals — subtriangular, 


TAPROBANICA VOL. 10: NO. 02 


TAXONOMIC COMPOSITION OF Rhabdophis subminiatus COMPLEX 


relatively small, in broad contact with each 
other, as long as wide, moderately narrowing 
anteriorly and abruptly truncated; 2 prefrontals, 
pentagonal, distinctly wider than long and 1.4 
times longer than internasals; frontal large, 
hexagonal, shield-like, posterior edges pointing 
backwards, 1.15 times longer than wide and 2.1 
times longer than prefrontals; 1/1 supraocular, 
subtriangular, elongate, 1.8 times longer than 
wide, wider on their posterior part, about as 
wide as internasals, a little bit more than half as 
wide as the frontal; parietals large and broad, 
about 1.6 times longer than the frontal and their 
suture 1.15 times longer than frontal, not 
abruptly truncated posteriorly, their distal end 
separated by a large scale; 1/1 loreal, 
pentagonal, not elongate, often higher than long 
or barely longer than high, in broad contact with 
the nasal; 1/1 preocular, large and tall, not 
reaching the frontal; no presubocular; 3/3 small 
postoculars; 8/8 SL, 1°/1" elongated, in contact 
with the nasal, 1°-2"/1'-2™ SL in contact with 
the loreal, 3-5" SL entering orbit, 67" SL 
distinctly the largest on both sides; 2 / 2 anterior 
temporals, lower one much elongate and largest, 
followed by 3/3 posterior temporals, relatively 
small; 10/10 infralabials, first pair in contact, 
1S—6"/1%—5" in contact with anterior chin 
shields, 5"-6" / 6"-7" IL largest; posterior chin 
shields narrower but longer than anterior ones. 
Coloration of holotype. In preservative, the 
dorsal surface and sides are dark brownish-grey, 
with scales distinctly edged or speckled with 


cream on the anterior half of the body, more 
uniform posteriorly; some irregular and faint 
dark grey areas but not producing a chequered 
pattern; a large area behind the neck mottled 
with pinkish-cream (probably vermilion-red in 
life). The tail is uniform brownish-grey. 
The head is dark grey, not darker than the body; 
rostral, sides of the snout and supralabials pale 
yellowish-grey, paler than upper head surface; a 
very small dark blotch on the upper posterior 
corner of the 3" SL at right; no dark subocular 
streak but limit between 5" and 6" SL narrowly 
edged with black. The infralabials, chin and 
throat are uniform pale yellow and devoid of any 
marking. The venter is uniform pale yellow, 
with only the tip and outer part of each ventral 
clouded with dark lead-grey, without distinct 
dark spots. Lower surface of tail uniform 
yellowish-cream with the tip and outer part of 
each subcaudal clouded with lead-grey. 
Variation and description of the species. 
Main characters of the holotype and of the two 
paratypes, as well as variation of these same 
characters in specimens listed in Zhao et al. 
(1998) and Shi et al. (2011) are listed in Table 2. 
Other main qualitative characters of this species 
are as follows: Maximum known length: 810 
mm (female) according to Schmidt (1927a). The 
longest specimen examined by us is 745 mm 
long (SVL 580 mm, TaL 165 mm, female, 
specimen FMNH 6679). Longest known male: 
603 mm (SVL 441 mm, TaL 162 mm; specimen 
MVZ 23733). 


Table 2. Selected body characters of the type series of Rhabdophis confusus sp. nov. (mainly after Zhao et al. 
1998, Shi et al. 2011, and Jin-Long Ren pers. comm., Sept 2021); F = female; L = left; R = right; ? = unknown. 





Rhabdophis confusus sp. nov. 








Based on 

Character Holotype Paratypes ieee 
ZMB 29237 FMNH 6679 FMNH 6680 

Sex F F F ? 
SVL (in mm) 652 580 550 555 max 
Tail length (TaL, in mm) ? 165 164 162 max 
TaL/total length (TL) ? 0.221 0.230 0.191-0.269 
Ventrals (VEN) 154 153 150 144-158 
Subcaudals (SC) y 68 73 56-79 
Postoculars (L/R) 3/3 3/3 3/3 3/4 
Supralabials (L/R) 8/8 8/8 8/8 8-9 
Supralabials touch orbit (L/R) 3-5/3-5 3-5/3-5 3-5/3-5 3-5/4-6 
Anterior temporals (L/R) 2/2 2/3 2/2 2-3 
Infralabials (L/R) 10/10 10/10 10/9 ? 
Nuchal groove moderate weak moderate ? 
Nuchal scales 8 4 5 ? 
Dorsal colour olive olive olive ? 
Dorsal colour pattern chequered chequered chequered ? 
Subocular streak absent absent absent 2) 
Ventral colour pattern uniform uniform uniform ? 
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Ratio Tal/TL 0.191—0.269. 

The body is rather robust, cylindrical; head 
ovoid, elongate, moderately distinct from the 
thick neck; snout long; about 1.7—2.0 times as 
long as the eye diameter; nostril vertically 
crescent-shaped, elongate, piercing the upper 
side of nasal at the level of the division of the 
scale; eye large, its diameter 1.3—1.5 times the 
distance between the edge of the lip and its 
lower margin, with a round pupil; tail long and 
tapering. 

Dorsal scales in 17 — 19 — 17 rows; scales 
ovoid, strongly keeled; ventral plates 144-158, 
not angulate; subcaudal scales 56—79, all paired; 
cloacal plate divided. 

Arrangement of upper head scales complete 
in all known specimens. Rostral wider than high, 
visible from above; nasal pentagonal, vertically 
divided, elongate1.8—1.9 times longer than high, 
vertically divided below the nostril, with the 
postnasal larger than the prenasal; internasals 
subtriangular, moderately narrowing anteriorly 
and abruptly truncated, in broad contact with 
each other; prefrontals pentagonal, distinctly 
broader than long, 1.3—1.4 times longer than 
internasals; frontal hexagonal, large, shield-like, 
1.1-1.2 times longer than wide and 2.0—2.2 
times longer than prefrontals; 1 supraocular on 
each side, undivided, subtriangular, 1.8—2.0 
times longer than wide, narrower than 
internasals and about half as wide as frontal; 
parietals large and broad, 1.5—1.6 times longer 
than the frontal; 1 small loreal on each side, 
subrectangular or pentagonal, not longer than 
high, in broad contact with the postnasal; 1 
preocular in all examined specimens, large and 
tall; no presubocular; 3 (rarely 4) postoculars, 
small and subequal; 8 (rarely 9) supralabials, 1“ 
and 2™ SL in contact with the nasal, 3"5" 
(rarely 4'"-6") entering orbit, 6'""-7" SL largest; 
on each side, 2 or 1/1+1 (exceptionally 3) 
anterior temporals, lower one elongate, followed 
by 2 or 3 (exceptionally 4) posterior temporals, 
the common formula being 2+3 temporals; 9 or 
10 infralabials, first pair in contact behind the 
small mental scale, 1-5" or 1°-6" infralabials 
in contact with anterior chin shields, 5°-6" or 
6-7" the largest; posterior chin shields about 
1.2 times longer than anterior ones. 

Coloration of species. The dorsal surface is 
dark grey, dark greyish-brown or dark reddish- 
brown (similar in preservative and life); many 


dorsal scales irregularly edged and speckled 
with cream or pale yellow, more visible on the 
forepart of the body; a series of very dark grey 
or black dorsolateral blotches, more or less 
visible; one or two series of similar blotches, 
diffuse, dark grey or black on the upper and 
middle scale rows of the sides of the body 
producing a mottled dorsum; region of the neck, 
above and on its sides downwards up to the 
ventrals of same colour than the dorsum or 
mottled with some red hue (pink in 
preservative), the red part being never 
conspicuous. The tail is as the dorsal surface in 
nearly uniform colour. 

The head is dark grey, dark brown or 
brownish-grey; rostral, sides of the snout and 1“ 
and 2™ supralabials distinctly paler than the 
upper head surface, i.e., pale yellowish-grey or 
pale yellowish-brown; 3 to 5” or 6" 
supralabials and postoculars still paler, i.e., pale 
yellowish-cream, or like other supralabials; 
subocular streak always absent. Infralabials, chin 
and throat are uniform cream or yellowish- 
cream. 

The venter is uniform pale, namely cream or 
pale greyish-brown, without dark dots on the 
tips of ventrals but with outer fifth or quarter of 
ventrals heavily mottled with dark grey. Lower 
surface of tail uniform yellowish-cream with the 
tip and outer part of each subcaudal clouded 
with lead-grey. 

Sexual dimorphism. We could not identify 
any dimorphism including Tal/TL ratio. 

Etymology. The specific nomen is the Latin 
adjective confusus (-a, -um), here in masculine 
gender, meaning “confused” or “mixed”, based 
on the confusion of this species with 
Rhabdophis siamensis. 

We suggest the following common names: 
Hainan Island keelback snake (English), 
Rhabdophide de Hainan (French), Hainan 
Rothals-Wassernatter (German), and #\Z1ieMtete, 
Ni Hong B6 Jing Cao Shé (Chinese). 

Distribution. (Fig. 9) People’s Republic of 
China: Hainan Island. This species has been 
recorded from the following localities: Dialuo 
Shan (Mt. Dialuo); “Dwa-bi’, now Da Bian; 
“Fan-heang”, now Fan Xiang; “Kachek”, now 
Qionghai County; ‘“Nodoa”, now Nada, 
Zhanxian County; Sanya, Sanya County, Wuzhi 
Shan (Mt. Wuzhi), Wuzhishan City (based on 
Zhao et al. 1998 and our material). 
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Figure 9. Distribution map of the species Rhabdophis subminiatus (yellow squares), R. helleri (red circles), R. 
siamensis (blue circles), and Rhabdophis confusus sp. nov. (purple squares) 


Discussion 

Comparison between morphological results 
and molecular phylogenies: Unfortunately, 
genetic data is not available for all the 
populations dealt with in this paper. 
Nevertheless, Takeuchi et al. (2018: 10223: 
figure 2) published a phylogenetic tree that 
clearly showed the presence of two subclades 
under the combination Rhabdophis subminiatus: 
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one subclade includes a specimen from Laos and 
another one from Vietnam; the second subclades 


includes two specimens from Thailand. 
Takeuchi ef al. (2018) pointed out the 
substantial genetic divergence that occurs 


between populations currently referred to R. 
subminiatus. Thanks to the courtesy of Akira 
Mori and Hirohiko Takeuchi (pers. comm, April 
2020), the unpublished collection localities of 
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these specimens are as follows: specimens 
HT0344 and HT0345, which together form one 
of the subclades containing “R. subminiatus_2” 
and “R. subminiatus_3”, originate from Khao 
Sabap, Kwian Hak, Khlung _ District, 
Chanthaburi Province, in south-eastern 
Thailand; these specimens were collected in the 
range of R. siamensis. In contrast, specimen 
HT0680 (“R. subminiatus 4” in the tree) was 
collected at Ban Nhop Village, Chieng Bom 
Com, Thuan Chan District, Son La Province, 
Vietnam. Together with specimen HT0267 (“R. 
subminiatus 1” in the tree), from “Laos”, 
without specified locality, it forms the second 
subclade. Son La Province, located in north- 
western Vietnam, is full in the range of R. 
helleri. Based on these records, the molecular 
phylogeny published in Takeuchi et al. (2018) 
thus confirmed the separation of populations 
here referred to R. siamensis and R. helleri at 
specific level. 

Liu et al. (2021) specifically addressed the 
intraspecific taxonomy of the R. subminiatus 
complex while the present paper was under 
review. These authors based their analysis on 
external morphological characters, 
mitochondrial DNA (mtDNA)-based phylogeny, 
single-nucleotide polymorphism (SNP)-based 
phylogeny, and population structure analysis. 
The phylogenetic analyses uncovered two highly 
distinct lineages separated by a large genetic 
distance of 10.6-11% (uncorrected genetic p- 
distances depending on the gene), as shown on 
their tree published on figure 1, page 1375. 
Based on the maps associated with the trees of 
figures 1 and 2 of Liu et al. (2021), clade A 
corresponds to the populations of northern 
Myanmar, southern China and northern Vietnam 
whereas Clade B of their tree includes 
populations of central Myanmar, Thailand, 
extreme southern Yunnan, central and southern 
Vietnam, as well as populations of Indonesia 
and Hainan Island. 

Liu et al. (2021) referred Clade A to the 
taxon Rhabdophis subminiatus helleri that they 
elevated to full species status. Our 
morphological data confirm the distinctiveness 
at species level of this taxon. However Liu ef al. 
(2021) recovered two subclades, named Al and 
A2. This latter clade includes specimens from 
Yunnan (south-western China) and Yunnan, 
west of those referred to the main subclade A1. 
In our sample of examined specimens, we could 
not identify any morphological difference, either 
in scalation and morphometry, or in pattern 


between specimens referable to these subclades. 
We do not recognize any taxonomic rank to Liu 
et al.’s subclades. 

The case of Clade B is more complex. This 
clade, as recovered in the tree published by Liu 
et al. (2021: figure 1), corresponds to the former 
subspecies Rhabdophis subminiatus 
subminiatus. The phylogenetic tree shown in 
figure 1 of these authors is divided into two 
main subclades, one of which is itself divided 
into two lineages. Liu et al. (2021) did not give a 
taxonomic rank to these subclades or even 
mentioned their morphological differences; 
these authors identified all of them as 
Rhabdophis subminiatus. However, we can here 
refer each of these three lineages to three of the 
four species defined in the present paper. The 
subclade here designated as “B1”, divided into 
two lineages, named here as “L1” and “L2”, 
contains specimens from central Vietnam, 
southern Yunnan (China), southern Myanmar, 
Thailand (“L1”) and Indonesia “L2). Lineage 
“L1”, including only specimens from_ the 
mainland, corresponds to Rhabdophis siamensis. 
We refer this clade to this latter species based on 
the type locality of R. siamensis and the range of 
this species as defined here. The range depicted 
on figure 1 of Liu ef al. (2021) nearly fully 
agrees with our own range of R. siamensis, 
except the population of Hainan Island. Lineage 
“L2”, sister taxon of “L1”, includes only two 
specimens from Indonesia; therefore it 
corresponds to Rhabdophis subminiatus as 
defined in the present paper. Although lineages 
“L1” and “L2” are not as well strongly 
supported as other clades, with branch support 
indices of 0.78 (bootstrap probabilities) /84 
(posterior probabilities), the morphological 
differences between specimens of these two taxa 
plea for a distinct taxonomic status. Lastly, clade 
“B2” of Liu et al. (2021), sister taxon of the 
subclade “L1 + L2”, comprises two specimens 
from Hainan Island. According to our 
morphological analyses, we have here shown 
that the population of Hainan Island deserves a 
distinct taxonomic status. 

Based on the tree of Liu et al. (2021), one 
may consider the three lineages of their Clade B 
as subspecies of R. subminiatus. However, as 
these taxa are fully diagnosable and 
geographically separated, we consider them at 
full species level. As a summary, the 
phylogenetic tree, based on molecular analyses, 
confirms that the Rhabdophis  subminiatus 
complex of species is divided into two widely 
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divergent clades corresponding to Rhabdophis 
helleri and the complex of R. subminiatus, 
respectively. Liu et al. (2021) showed that the 
main clade of R. subminiatus contains three 
distinct lineages comprising specimens from the 
Indochinese Region, Indonesia and Hainan 
Island, respectively. The recognition of these 
lineages based on molecular analyses confirm 
the validity of Rhabdophis subminiatus, R. 
siamensis and R. confusus as defined here based 
on morphological characters. 

Liu ef al. (2021: figure 1) placed two 
specimens from the regions of Ayeyarwady 
(specimen CAS 212026/GP 791) and Yangon 
(CAS 230391/GP 793), in southern Myanmar, in 
the range of the mainland part of their Clade B, 
namely Rhabdophis siamensis. In our material, 
we examined specimens from southern Shan 
State in Myanmar. They are undoubtedly 
referable to Rhabdophis helleri. We have not 
examined specimens mentioned by Liu et al. 
(2021) but we have no reason to not follow these 
authors. Thus it seems that the ranges of both 
species came very close to each other in the 
southern part of mainland Myanmar. 

A long confusion: The southern limit of the 
range of the subspecies R. s. helleri auctorum 
has proven to be controversial. Bourret (1936) 
included only “Yunnan, Tonkin, Kwang si, 
Kwang tung, and Fukien”, i.e., China (provinces 
of Yunnan, Guangxi, Guangdong, and Fujian) 
and North Vietnam in the range of Rhabdophis 
subminiatus helleri. Smith (1943) tentatively 
placed the southern limit of the range of this 
taxon at “latitude 22° N”, so approximately on a 
line connecting Mandalay in Myanmar to Hong 
Kong in China, in stating “N. s. helleri does not 
range south of this line, but N. s. subminiata 
often occurs north of it”. In contrast, Das (2010) 
greatly expanded the range of R. s. helleri 
southwards in including herein populations of 
Myanmar, the whole of the Indochinese 
Peninsula, and Thailand, and restricted the range 
of the nominative subspecies to Peninsular 
Malaysia, Singapore and the Indo-Malayan 
Archipelago (Sumatra, Borneo and Java), plus 
the Indonesian islands of Sulawesi and Ternate. 

Such a discrepancy in the definition of the 
recognized species in fact depends on the choice 
of the diagnostic characters recognized by the 
authors. For example, Bourret (1936) mainly 
based the recognition of the two subspecies on 
the number of ventral plates: 132-162 (R. s. 
subminiatus) vs. 163-179 (R. s.  helleri). 
Subsequently, Smith (1943), in explicitly 
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excluding Indo-Malayan populations, based the 
recognition of the two subspecies upon the 
following characters (in the order: “subminiatus” 
/ helleri) as follows: (1) VEN 144-164 / VEN 
157-173; (2) body with a distinct pattern of 
black and yellow reticulations and neck tinged 
with vermilion-red / adults in part almost 
uniform in coloration; (3) subocular bar usually 
very distinct / subocular bar indistinct or absent; 
(4) nuchal groove and enlarged nuchal scales not 
conspicuous or even absent in the southern part 
of the distribution range / nuchal groove and 
enlarged paired scales always distinct; and (5) 
belly yellowish, sometimes with a black dot on 
the outer end of each ventral shield / belly 
powdered with grey. In so doing, both Bourret 
(1936) and Smith (1943) referred all populations 
of the species range to the _ subspecies 
subminiatus, except the northernmost ones. In 
other words, both authors combined the species 
R. subminiatus and R. siamensis, as recognized 
here. Bourret (1936) even stated that 
Indochinese specimens should be referred to the 
“variety” siamensis of Mell. Most subsequent 
authors followed this scheme of two subspecies. 

In contrast, Das (2010) defined the two 
subspecies based upon the three following 
characters (in the order: “subminiatus” / helleri) 
as follows: (1) VEN 132-157 / VEN 160-172; 
(2) nuchal groove indistinct or absent / nuchal 
groove distinct; and (3) nuchal scales not 
enlarged / nuchal scales enlarged. Therefore, 
Das (2010) combined the species R. siamensis 
and R. helleri. However, he did not take into 
account the difference of the ventral pattern 
between R. helleri, that has a powdered venter, 
and R. subminiatus and R. siamensis, in which 
the venter is more or less uniform. Das (2010) 
also overlooked the difference in the shape of 
the subocular streak, as well as more subjective 
characters as the difference in the structure of 
the nuchal groove and the presence of enlarged 


nuchal scales between Indo-Malayan and 
Indochinese populations. So, depending on 
which character(s) various authors have 


considered dominant, they recognized a 
widespread “southern form” and a small-ranging 
“northern form” or vice-versa. The presence of a 
third species in the Asian mainland combining 
various characters of both forms with its own 
diagnostic character, the triangular subocular 
streak, explains this long- standing confusion. 
As strange as it may be, no author has ever 
discussed differences in the shape of the 
subocular streak between  Indo-Malayan 
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populations, R. subminiatus sensu stricto, and 
the Indochinese ones here referred to R. 
siamensis. The shape of the subocular streak is a 
constant character of which exceptions, such as 
the presence of a triangle-shaped streak in R. 
subminiatus sensu stricto, is of very rare 
occurrence. 

Smith (1943) and Taylor (1965) stated that 
adult specimens of R. helleri “may be almost 
uniform in coloration”. This is especially true in 
the posterior part of the body that is often nearly 
uniform, in contrast to the body of R. siamensis. 
However, some authors pointed out that the 
presence of the vermilion-red hue on the neck 
could be useful to separate R. helleri from the 
complex R. subminiatus + R. siamensis. As 
explained above in the definition of species 
diagnostic characters, Smith’s statement does 
not apply to the red hue covering the upper and 
sides of the neck. This red hue is usually 
conspicuous in R. helleri, even if it may be 
reduced to a small part of the scales interstitial 
skin and, thus, seem to be subdued. Furthermore, 
this red hue disappears in long-preserved 
specimens and turns into cream and pale yellow. 
In contrast, this red coloration of the neck is 
nearly absent in living or fresh specimens here 
referred to Rhabdophis confusus sp. nov. from 
Hainan Island (China). 

The paraphyly of the genus Rhabdophis: 
Takeuchi eft al. (2018) showed that the genus 
Rhabdophis Fitzinger (1843) is paraphyletic. 
These authors especially pointed out that the 
genus may be divided into a clade containing 
species with nuchal or nucho-dorsal glands, and 
another one in which referred species are devoid 
of such glands. As the type species of the genus 
Rhabdophis is Tropidonotus subminiatus 
Schlegel by original designation, the nomen 
Rhabdophis should be retained for species 
possessing such glands should this genus, as 
currently recognized, be divided on this basis. 


Conclusion 

The redefinition of Rhabdophis subminiatus, the 
resurrection of Rhabdophis siamensis, the 
elevation of the taxon Rhabdophis subminiatus 
helleri at species level and the description of 
Rhabdophis confusus sp. nov. modify the list of 
snake species of several countries, in respect to 
the combinations previously used in recent 
literature. We list these modifications in Table 3. 


These four Rhabdophis species can be 
identified by the following dichotomous key: 


1. (a) Nuchal groove well visible; 2-8 nuchal scales 
enlarged, paired and aligned on each side of the 
groove; position of the dorsal reduction from 19 
to 17 DSR at least on the 75" ventral plate ...... 2 


(b) Nuchal groove absent (exceptionally a 
shallow groove barely visible); nuchal scales not 
enlarged (exceptionally slightly enlarged); 
position of the dorsal reduction from 19 to 17 
DSR at most on the 75" ventral plate ............ 
GietucgeRtyrevaetas Gena Whence R. subminiatus 


2. (a) Venter with an uniform pale background, 
with only the tips of ventral plates dark; at most 
158 ventral plates 00.0.0... eee eeeeeeneees 3 


(b) Venter heavily powdered with numerous dark 
dots; at least 157 ventral plates ............ R. helleri 


3. (a) Subocular streak conspicuous, shaped as a 
broad, solid (rarely faint) black triangular fin 
directed backwards; widespread in _ the 
Indochinese Region ................:0006 R. siamensis 


(b) Subocular streak completely absent; endemic 
to Hainan Island .................. R. confusus sp. nov. 


Table 3. Current applicable names of former 
Rhabdophis subminiatus species complex for each 
country; — = not reported 





Previous identification 








county R. s. subminiatus R. s. helleri 
Bangladesh = R. helleri 
Bhutan — R. helleri 
Cambodia R. siamensis a 

China ; 
Giisinland) —- R. helleri 
China R. confusus 
(Hainan Is.) == sp. nov. 
India — R. helleri 
Indonesia R. subminiatus — 

Laos R. siamensis R. helleri 
Malaysia R. siamensis = 
Myanmar R. siamensis R. helleri 
Nepal — R. helleri 
Thailand R. siamensis R. helleri 
Vietnam R. siamensis R. helleri 





The global range of the complex of 
Rhabdophis subminiatus is quite similar to the 
ranges occupied by several species or complexes 
of species of Southeast Asian snakes which 
inhabit the Indochinese Peninsula and _ the 
isthmus of Kra, as well as Java and extending 
eastwards in some cases but that are not present 
in the Peninsular Malaysia and Borneo, and for 
some of them, a large part of Sumatra. In this 
group, we include Trimeresurus albolabris 
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(Gray) (see David & Vogel 2000) and Daboia 
siamensis Smith (see Wiister et al. 1992). 

Another point bears on the intraspecific 
systematics of wide-ranging species of which 
the type locality is the island of Java. In this 
paper, we showed that populations of the 
complex of Rhabdophis subminiatus present 
north of the Indo-Malayan Region, i.e., in the 
Indochinese Peninsula, belong to other taxa 
distinct at species level. We have met a similar 
situation in  Cylindrophis  ruffus (see 
Amarasinghe ef al. 2015). In the genus Fowlea 
Theobald, recently resurrected from the genus 
Xenochrophis Giinther, we also have a similar 
situation: F. melanzostus (Gravenhorst) is 
distributed in Java and Sumatra, and is replaced 
by F. flavipuctatus (Hallowell) in the north and 
east and by F. piscator (Schneider) in the north 
and west (Vogel & David 2012). 

Following this new insight on_ the 
peculiarities of the Indonesian snake fauna, it 
might prove necessary to investigate the 
intraspecific systematics of wide-ranging species 
such as Xenopeltis unicolor H. Boie in F. Boie; 
Calamaria pavimentata Duméril, Bibron & 
Duméril; Ahaetulla prasina (H. Boie in F. Boie); 
Ptyas korros (Schlegel); Ptyas mucosa 
(Linnaeus); Amphiesma_ stolatum (Linnaeus); 
Bungarus fasciatus (Schneider); Coelognathus 
radiatus (H. Boie in F. Boie); Rhabdophis 
chrysargos (Schlegel); Ophiophagus hannah 
(Cantor); and Python  bivittatus Kuhl; If 
“northern” populations of these wide-ranging 
species, namely those inhabiting the Indochinese 
or Indo-Himalayan continental Regions, prove 
to be distinct at species level from _ the 
“southern” insular ones of the Indo-Malayan 
Region, the specificity of this latter region will 
have to be re-evaluated and the biogeographical 
gap of the Isthmus of Kra, already pointed out 
by Pauwels et al. (2003), will be reinforced. 
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(paralectotype), MNHN-RA 0223, MNHN-RA 0223A—B, MNHN-RA 0225, MNHN-RA 1905.0088— 
0089, MNHN-RA 1906.0022, NMW 22467:2, NMW 22467:5—7, “Batavia”, now Jakarta, Special 
Capital Region of Jakarta; MNHN-RA 0226, MNHN 1911.0168—0169, MNHN 1911.0171, MNHN 
1975.0102, NMW 22458:2—22458:3, ZFMK 33447, ZMB 28363, ZMB 51797, ZMB 91796, “Java”; 
ZMB 14409, “Samarang”, now Semarang, North Java Province; ZFMK 33448-33450, ZMB 20515, 
ZMB _ 83095-097, “Buitenzorg”, now Bogor, West Java Province; ZMB 29535, “Tjibodas”, now 
Cibodas, West Java Province; ZMB 51785, Bogor, West Java Province; Sumatra: NMW 14168, 
“Jehlei, Sumatra”, now Medan, North Sumatra Province; NMW 22466:1—22466:4, “Deli”, now 
Medan, North Sumatra Province; ZMB 32076, “Sumatra”; Nias Island: ZMB 517793—794; Sulawesi 
(?): NHMUK 1946.1.13.23 (ex BM 71.7.20.201; holotype of Tropidonotus manadensis Giinther, 
1873), “Manado”, now Menado, North Sulawesi Province. 


Rhabdophis siamensis (79 ex.). Laos: MNHN 1884.0555, MNHN 1884.0559, “Louangphabang”, now 


Luangphabang, Louangphabang Province; MNHN 1896.0638—0640, “Laos”, no locality; MNHN 
1897.0422, “Pan Pi, prés de Khou (Laos)”, now Ban Pauy Khoulao, Xaignabouli Province; MNHN 
1962.0282, “Ban Pong, prov. Thekkek (Laos)’, now Ban Pong, Khammouan Province; MNHN 
1985.0401, 4 km west of Vientiane, Vientiane Prefecture; MNHN 2003.3351, Sepian, Boloven 
Highlands, Champasak Province; MNHN 2003.3366, Kiatngong, Xepian NBCA, Champasak 
Province; ZFMK 47065-—66, “75 km N Viengtiane, Muan”, a locality in Vientiane Province. Vietnam: 
FMNH 252155, FMNH 252157, Ankhe District, Gia Lai Province; FMNH 262196, “Dong Nai’, now 
Dong Nai Province; MNHN A830, MNHN 1894.1109-1111, MNHN 1912.0068, “Annam”; MNHN 
1894.0477, “Annam (Pays des Mois Bahnars”, i.e., “Annam, land of Moi Bahnars people’, now land of 
Ba Na people, in provinces of Gia Lai, Kon Tum, Dak Lak, Phu Yen, and Binh Dinh; MNHN 
1907.0033, “recueilli dans l’herbe rare des mamelons Dangkia (S. Annam)”, i.e., “collected in sparse 
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grasses on Dangkia Hills, South Annam’, now Dankia Hills, Dalat, Lac Duong District, Lam Dong 
Province; MNHN 1938.0121 “Laobao”, now Lao Bao, Huong Hoa District, Quang Tri Province; 
MNHN 1973.0140-0141, MNHN 1973.0143, “Choreo, prov. de Phu-Bén”, now Cheo Reo (13°25'N 
108°30'E), Gia Lai Province; MNHN 1974.1286, MNHN 1974.1287-88, MNHN_ 1974.1290, 
“Arboretum de Tran B6m”, now Arboretum of Bien Hoa, Dong Nai Province; ZFMK 94667, “Bato 
District, Quang Ngai Province”, now Ba to District, Quang Ngai Province. Cambodia: NHMUK 
60.8.28.27, no specified locality; FMNH 257243, “Cambodia, Siem Reap Prov., Bante Sre Dist.”, now 
Banteay Srei District, Siem Reap Province; FMNH 259207-209, “Cambodia, Mondolkiri Prov, 
Pichrada Dist.”, now Pechr Chenda, Mondulkiri Province; FMNH 263010, Siem Pang District, Stung 
Treng Province; FMNH 271550, Sihanoukville (or Preah Sihanouk) Province; MNHN 1970.0465— 
0470, “Cambodge”, no locality; ZFMK 88330-88331, ZFMK 92640, Phnom Kulen National Park, 
Siem Reap Province; ZFMK 90428, Kulen Promtep Wildlife Sanctuary, Preah Vihear Province and 
Siem Reap Province. Thailand: NHMUK 1969.1755, “Bon Tuey, Phan Phi Say, N.E. Thailand”, 
unidentified locality; MNHN 1885.0386, “Entre Pékim et Bangkok (Siam)”, now between Prachinburi 
and Bangkok, Prachinburi Province; MNHN 1987.3844, Khao Chong, now a part of Khao Pu — Khao 
Ya National Park, Trang Province; MNHN 1990.3849, “Thailande”, no locality; MNHN 1997.6594, 
Ban Klong Khian, Takua Thung District, Phang-Nga Province; NMW 14165:1, NMW 22464:1-6, 
“Don-Pia-Fei (Mts)”; NMW 22465:1-4, “Don Rek”, now Dangrék Mountains, south-eastern Thailand 
(Buriram, Surin and Sisaket provinces); NMW 22472:1-2, NMW 22472:5, “Tschai-Pun”’, now 
Chaiyaphum, Chaiyaphum Province; NMW 22472:3-4, “ Srugora’, unidentified locality; ZFMK 
13185, Kanchanaburi Province; ZFMK 16666, Rayong, Rayong Province; ZFMK 62528, “W 
Bangkok, Photaram’, now Photharam, Ratchaburi Province; ZMB 30222 (Lectotype here designated), 
“Siam”, i.e., Thailand, no locality; ZMB 57405, ZMB 58953, Khao Lak, Phang-Nga Province; ZRC 
2.5381, Khlong Sa Kieu, Nan Nai Sa, Krabi Province. Myanmar: NHMUK 84.5.8.10, “Tenasserim’’, 
now Tanintharyi Region. Federation of Malaysia: West Malaysia. FMNH 178759, “Malaysia”; ZMB 
51330, “Malaya”. No locality: MNHN 1927.0058, “Indochine”. 

Rhabdophis helleri (51 ex.). India: NHMUK 53.8.17.48, “Sikkim”; NHMUK 72.4.17.338, “Himalayas”, 
no locality; NHMUK 1907.12.16.8, “Shillong, Khasi Hills, 4,900 feet’, Shillong, State of Meghalaya; 
NHMUK 1908.6.23.20, “Dibugarh, Assam”, now Dibrugarh, State of Assam; NHMUK 1936.4.2.1, 
“Mal District, N-Bengal, Dooars, 4000 ft”, now Malda District, State of West Bengal; FMNH 11802, 
“Bengal Presidency”; HT03 (AA1), Aizawl, State of Mizoram; NMW 22468:1—22468:3, Darjeeling, 
State of West Bengal; S. 0125 (Saibal Sengupta private’s collection), Guwahati, State of 
Assam. Myanmar: NHMUK 93.6.30.1, “Nampanvet, Shan State”, now Nampandet, Shan State; 
NHMUK 93.16.17.2, “North Chin Hills, Upper Burma”; NHMUK 1925.12.22.43-44, NHMUK 
1926.3.17.1, Maymyo, Mandalay Region, NHMUK 1925.12.22.45, “Katha, N-Burma”, now Katha, 
Katha District, Sagaing Region; NHMUK 1974.893-894, “Myitkyina, Upper Burma”, Myitkyina 
District, Kachin State; FMNH 42677, Myitkyina District, Kachin State; MNHN 1893.0404, “Mts 
Carin, 1200-1300 m”, now Mts. Karen, locality specified by Boulenger (1893b: 322) as “Thao, 
District of Karin Bia-po”, now Taho, 19°23'N, 96°54'E, Tauggyi District, Shan State; NMW 22470, 
ZMB 11623, “Carin Mts.”. People’s Republic of China: NHMUK 1914.3.2.10, “Wanting Chou, 
Yunnan”, now Wanding, Wanding District, Yunnan Province; NHMUK 1940.4.26.5, “SW Yunnan”, 
Yunnan Province; FMNH 7142, “Teng Yueh”, now Tengchong, Baoshan City, Yunnan Province; 
MNHN 1912.0318, “Kouy Tchéou, region de Pin Fa”, now region of Pingfa, Guizhou Province; 
FMNH 71139, New Territories, Hong Kong S. A. R.; ZMB 28425, “Canton”, now Guangzhou, 
Guangdong Province; ZMB 38834, ZMB 38834A, “Lufao, Kwangtung”, now Lubao, Guangdong 
Province; ZMB 67297, “Su Tin, Kwangtung”, now Sudin, Guangdong Province; ZMB 67299-67303, 
“Lao Fao Shan, Kwantung”, now Lau Fau Shan, New Territories, Hong Kong S. A. R.; Vietnam: 
MNHN 0081, “Lao Cai’, now Lao Cai, Lao Cai Province; MNHN 1901.0508, “Yen Bay (Tonkin), 
now Yen Bai, Yen Bai Province; MNHN 1904.0393—94, “Bao Lac, Tonkin”, now Thi Tran Bao Lac, 
Cao Bang Province; MNHN 1912.0068, “Tonkin”, i.e., northern Vietnam; MNHN 1935.0054—58, 
“Chapa”, now Sa Pa, Lao Cai Province. Thailand: MNHN 8552, Hui Nam Dang, 12 km north of Ban 
Pa Pae, Chiang Dao District, Chiang Mai Province; MNHN 1998.8550, Ban Mae Tae, 5 km east of 
Wiang Haeng, Wiang Haeng District, Chiang Mai Province. No locality: MNHN 1892.0265, 
“Indochine”. 
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